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Introduction 

Though paper tape as a storage medium Is inefficient with respect to both speed and 
space, the low cost of a punch recommends it for use in exploratory experiments where the 
initial cost of more efficient storage is not justified. And so over the past several 
years, I have been asked to transfer information stored on punched paper tape to magnetic 
tape. The first two such requests I fulfilled by writing a different PDP-1 program for 
each paper tape, since both format and character sets were different. When the third 
request came with yet another variation of character set and format, I was convinced 
that writing a generalized code would be worth the effort. I felt more requests would 
follow as, indeed, they did. But by then, the following program was written and all that 
is now necessary each time is a new set of definition cards. Those needing to convert 
paper tape to magnetic tape should find this method quite useful. 

General Information 

Behind the subroutine (binary) deck of this PDP-1 program are one or more cards 
(called * 'character definition cards") which define the translation of characters from 
paper tape code to magnetic tape code. Each source of paper tape requires the generation 
of a set of definition cards which contain an entry for each paper tape character (com- 
bination of punched holes across the paper tape). For almost every definition card 
entry, an entry is made in a PDP-1 memory table which contains three parts: (1) a vector 
to that subroutine which is to be executed as a result of encountering the character, 
(2) a six bit character translation to be used by those subroutines which put it into 
the magnetic tape output buffer, (3) a seven bit character to be used by those sub- 
routines which put it into the CRT display buffer. Following the reading of these 
cards, communications between user and program is through the console CRT and light pen, 
and it is for this communication that the latter display buffer is sometimes used. Since 
the magnetic tape is intended for FORTRAN format reading (i.e., some variant of 6 bit 
BCD), its parity is even and its records are limited to 120 characters. For this parity, 
the character, 00g, must not be used or a character skip error on the magnetic tape 
results. The limit on record length means the output buffer must be written before it 
exceeds 120 characters. Also, because the PDP-1 can write magnetic tape only with record 
lengths that are multiples of 18 bits (or three tape characters), the final one to three 
characters are 77g. If this choice of padding character proves too Inconvenient, an 
additional load control can be used to specify any other character desired. (See Def- 
inition Cards Section.) 

Running the Program 

For the moment, assume that definition cards are available and, in fact, are stacked 
behind the binary subroutine and main program cards. Refer to the labelled photograph 
of the PDP-1 console and tape reader (Figure 1). To the left of the console in the 
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FOOT SWITCH 



OPERATOR'S CONSOLE 



Fig. 1. PDP-1 console and paper tape reader. 
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background of the area covered by the photograph are three IBM 729 magnetic tape trans- 
ports. Proceed as follows: 

1 . Take a magnetic tape onto which the information is to be transferred and load 
it onto any of these units. The write enable ring must be in the reel, of 
course. 

2. Turn the "logical unit" dial on the tape drive to 3. 

3. Place the binary program deck in the card reader (which is located further to 
the left of the installation shown in Figure 1). 

4. Place the steel card on top. 

5. Close the wobble gate. 

6. Make sure the ''read" rocker switch is on. 

7. Depress "reset". 

8. Depress "load". Normally, there is a closed loop of paper tape loaded in the 
paper tape reader (Figure 1, upper -ight) . This is the system bootstrap loader 
which allows the selection of any program from the system magnetic tape for 
execution. 

9. Raise the "paper tape reader" switch at the bottom right of the PDP-1 console; 
this starts the paper tape reader capstan and energizes the electromagnetic 
clamp to hold the tape from moving. 

10. Depress "read in" switch on the Console. This results in the paper tape loop 
program being read in, which then reads a table from the system tape. The 
typewriter then prints "TYPE ID". 

11. Depress the "paper tape reader" switch so that the loop will not be read as 
your input tape. 

12. Type: Ibc/ 

The slash (/) indicates to the loader that the set of three letters preceding 
it is the name of the system routine to be executed. In this instance, Ibc 
stands for Zoad binary oards routine which is read from the system tape. The 
binary cards in the card reader are then read, followed by a four or five second 
pause, and then the definition cards. As indicated by the flow chart of 
Figure 2, the statement "When paper tape is ready use light pen" now appears 
on the console CRT. 

13. Remove system loop from paper tape reader. 

14. Load the paper data tape onto the reader, being certain that about ten leader 
characters are between the data and the read head. The reason for this is that 
the fifth character read is accepted as leader and all subsequent repetitions 
of this character in the leader are ignored until some other character is 
encountered. 

15. Raise the "paper tape reader" toggle and the first few inches of the tape will 
be read. 



16. Using the light pen, point at the displayed statement and depress against the 
CRT face (gently!). A slight movement of the light pen across the CRT face 
may be necessary In order to include some displayed point within its cone of 
sensitivity. When the light pen "sees" a point, the display disappears and 
the program begins interpreting the characters on the paper tape according to 
the definitions supplied. The system's response to certain types of tape in- 
formation (as in the case of undefined characters, for example) may involve 
further user participation, as follows. 

Undefined Characters 

As indicated in Figure 2 should a previously undefined character be read from the 
paper tape, the program halts and a display will appear on the CRT which allows the 
operator three choices. These are: 



• 


"IGNORE IT?" 


• 


••CHANGE IT?" 


• 


"START OVER?' 



If the undefined character occurs in the middle of a paper tape and the operator selects 
"IGNORE IT" the character will be Ignored and the tape will continue. If the undefined 
character occurs during the leader portion of the paper tape, selecting the "IGNORE IT" 
response will not restart the tape. In this case, the operator must select "START 
OVER". The "START OVER" response clears the paper tape reader and allows the paper 
tape to run to its end without reading in any further characters. The operator can 
switch off the tape reader at any time to permit rewinding and restarting. During this 
process the position of the magnetic tape is not changed. 

If the operator selects the "CHANGE IT" option the CRT display is replaced by the 
(octal) numerals through 7. By use of the light pen the operator can then select two 
digits to replace those corresponding to the undefined character. The new digits selected 
are then ready to be read into the output buffer. The reading of paper tape is resumed 
after the operator actually causes the selected digits to be read into the output buffer 
by placing the light pen on one of the digits. Note that the selection of the replace- 
ment character does not mean that it is placed in the character definition table in 
memory. Only the output buffer is affected. Thus every subsequent occurrence of the 
undefined character will require the operator's intervention. 

Included in the CRT display at the time an undefined character is encountered are 
symbols representing those characters read from paper tape since the last output buffer 
was written onto magnetic tape. Also, up to three octal digits are presented which 
represent the character in question as read from the paper tape. Were all holes punched 
for this character, this would be represented by 377 (octal), with the sprocket hole 
between the two sevens. Should the operator wish to look at the paper tape Itself, he 
would find the character in question conveniently just to the left of the capstan. 
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L abel Mode 

As shown in Figure 2, certain characters on whose Definition Card an octal 12 is 
punched in the Memory Table Control column require the program to enter the label mode. 
Before doing so, any output buffer contents are written onto the magnetic tape. Termina- 
tion of this mode is accomplished by striking the "return" key of the typewriter, and 
If nothing has been typed prior to it, nothing is written onto magnetic tape. Thus, the 
use of this subroutine does not require a label to be typed. If, however, the expected 
format of the magnetic tape requires a label, be sure to type one. Termination of this 
routine always results in * 'ignore leader character" mode. Should an error be made in 
the label, pointing at the display with the light pen will erase it, but even if there is 
insufficient room to retype the label on the typewriter the "return" key should not be 
struck or the label routine will terminate. Instead, manually return the carriage and 
roll the platen up one line. The translation of the typewriter keys to magnetic tape is 
in no way dictated by the definition cards; it is strictly according to "Introduction 
to Octopus/6600" (CIC Manual 1-002), pages 24 and 25 in the "on tape" column. 

The label mode has one function not indicated by its name; it allows the writing of 
as many file marks onto the magnetic tape as desired. Simply point at the statement 
"Write an end of file" and a file mark will be written followed by a pause during which 
no display exists, and then return to the label mode. This pause prevents unintended 
file marks from being written. 

Definition Cards 

Character definition cards contain the following data about each character in the 
paper tape character set, arranged in groupings of three columns (see Figure 3): 

1. The paper tape character defined in an 8 bit, 3 digit octal code. 

2. A memory table control character in a 5 bit, 2 digit octal code. 

3. The PDP-1 "Concise III" display code for the character. It is in a 7 bit, 
3 digit octal code. 

4. The magnetic tape translation of the paper tape character in 6 bit tape code. 

5. A loeui control character in 6 bit, 2 digit octal code. 

The definition cards are read so that each column is treated in sequence without regard 
for card size. That is, logically, column 80 of one card immediately precedes column 1 
of the card following with no significance attached to passing the end of a card. 
Initial blank columns are passed over. Starting with the first non-blank one, the 
columns are treated in sets of three as shown in Figure 3. The lower six positions of 
the third column are load control. These six bits allow sixty-four functions to be 
defined, but only three are presently implemented: (no punches), 1 (9 punch), 
2 (8 punch). Any other combination results in an error message on the CRT at the time 
it is encountered. See Table 1. 
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Punching Definition Cards 

Note the following points: 

1. When punching coded data on definition cards, note that In all cases the least 
significant bit position in any column is toward the 9 edge of the card. 

2. When punching the paper tape character code in the first of a set of 3 columns, 
note the following example: 

• To enter the octal code 216 (i.e., 10001110) the 2, 6, 7, and 8 positions 
would have to be punched. 

3. When punching the Concise III display code for a character in the lower part of 
column two of a group of three columns on a definition card, note the following example: 

• To enter the Concise III code for the letter A, i.e., octal 161 (1110001), the 
3, 4, 5, and 9 positions would have to be punched. 

TABLE 1 . MEANING OF LOAD CONTROL CHARACTERS ON DEFINITION CARDS 



LOAD CONTROL CHARACTER 



MEANING 

Definition Information for this character is 
loaded into its unique location in the memory 
table (see Memory Table section for a de- 
scription of the table). As shown in Figure 3, 
the lower eight positions of the first column of 
each set is the three digit octal code for the 
character to be defined; the pattern of punches 
on paper tape is mapped onto the eight positions 
(2 through 9) such that the sprocket hole is 
mapped between positions 6 and 7. Though any 
combination of the upper four positions of this 
column may be punched they contribute nothing to 
the definition; such punches cause the column to 
be non-blank and therefore satisfy the first non- 
blank column requirements. Of the second column, 
the upper five positions are a memory table con- 
trol number (see following section) and the lower 
seven positions are the PDP-1 Concise III code 
for the symbol that represents this character on 
the console CRT, as listed in Table 4. Of the 
third column, the upper six positions define the 
character to be written onto magnetic tape. If 
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LOAD CONTROL CHARACTER 



TABLE 1 . (Continued) 



MEANING 



within a set of definition cards a character is 
defined more than once, the last definition en- 
countered is the one in the table at the time the 
paper data tape is processed. 

All other parts of this triplet are ignored and 
reading of definitions is terminated. This con- 
trol must be included so that the program will 
proceed to processing the input paper tape. Any- 
thing after it will be ignored. 

The twelve bit number (i.e., 4 octal digits) 
represented by the lower six positions of the 
second column followed by the upper six positions 
of the third column is used in conjunction with 
the memory table control entry 03 as explained in 
Table 2. Column 1 is ignored. The upper six 
positions of the second column must be unpunched. 



Memory Table 



The PDP-1 is an 18 bit word machine and these bits are numbered through 17, from 
left to right, high order to low order. Though this numbering is opposite to that used 
in the computer field generally, the console lights and switches are so labelled, and to 
conform to general usage might lead to confusion for an operator seated at the PDP-1 . 

Each entry in the memory table is one word and the number of entries is 256 (or 2^) 
or precisely one for each possible character on paper tape. Each paper tape character 
is interpreted as a binary number (with the sprocket hole just before the three low 
order bits) which is added to the address of the first entry of the memory table to 
obtain the address of the entry in the table for that character. Figure 4 depicts this. 

The format of the data read into the memory table is as follows: 

Bits to 4 - Memory Table Control. Dictates which of up to 32 subroutines is associated 
with each entry. It is through these five bits that the response to each 
paper tape character is controlled. Only eleven subroutines are presently 
implemented as described following the octal representation of the five 
control bits for each (see Table 2). 
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TABLE 2. DESCRIPTION OF MEMORY TABLE CONTROL CHARACTERS (Bits to 4) 



MEMORY TABLE CONTROL 

CHARACTER (OCTAL) MEANING 



00 



01 
02 



03 



04 



05 



06 



07 



Deposit the output character (table bits 12-17) 
into the output buffer and the CRT display char- 
acter (table bits 5-11) into the display buffer 
and proceed to the next paper tape character. 

Identical to 00 except for response within sub- 
routine 04, 07, or 10. 

Ignore the rest of the entry. Read paper tape 
until no more is "seen". Start the whole pro- 
gram at the beginning of paper tape read (I.e., 
at the place where the leader character is 
redefined) . 

Ignore the rest of the entry. Put carriage 
return (77) into display buffer. Increment 
counter and if equal to the number specified by 
the last load control 2 (see Table 1), write out- 
put buffer onto magnetic tape, reset counter to 
0, and proceed; if not equal simply proceed. 

Ignore the rest of the entry. Write output buf- 
fer onto magnetic tape, skip paper tape characters 
until either three have been passed or a character 
with table control ^< 00 has been encountered, 
which must then be processed. If three characters 
are passed, reset counter to 0, 

Ignore the rest of the entry. Write output buf- 
fer onto magnetic tape followed by a file mark. 
Return to "pass over leader" mode. (The leader 
character is not redefined.) 

Ignore this character; proceed directly to the 
next character on paper tape. 

If one of the following has not occurred since 
the last encounter of this control, ignore it. 

a) a control 00 
hj a control 01 
c) a control 10 
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TABLE 2. (Continued) 

MEMORY TABLE CONTROL 
CHARACTER (OCTAL) MEANING 

d) "change It" selected as a result of encoun- 
tering an undefined character. 

Note that these controls result in a character 
being placed into the output buffer. If one of 
the foregoing has been encountered, write output 
buffer onto magnetic tape, reset counter to 0, 
and proceed to the next character. 

Deposit output character (table bits 12-17) into 
the output buffer and display character (table 
bits 5-11) into the display buffer. Skip paper 
tape characters until either three have been 
passed or a character with table control ^ (jt has 
been encountered, which must be processed. 

Ignore the rest of the entry. Write a file mark 
onto magnetic tape. Proceed to "ignore leader 
character" mode. (The leader character is not 
redefined.) 

Ignore the rest of the entry. Proceed to label 
mode requiring operator as described in section 
on Label Mode. 

^^ This is reserved for undefined characters, A 

carriage return (77) is placed into the display 
buffer and the undefined character routine is 
entered requiring operator to proceed as described 
in section on Undefined Characters. 

Bits 5 to n - These bits contain the PDP-1 Conslse III representation of the paper tape 

character to be placed into the display buffer (for use in the CRT 

display) . 
Bits 1 2 to 17 - These bits contain the magnetic tape translation of the input paper tape 

character. This character is also placed in the magnetic tape output 

buffer. 
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A dding to the Program 

Since this program is written to be assembled by the PDP-1 symbolic assembler, PAL, 
any changes or additions such as control response subroutines must be made to the symbolic 
form and then reassembled using PAL. The resulting binary cards must then be substituted 
for the corresponding cards of the former version in the entire binary deck which includes 
along with this program a number of subroutines that do not need reasseiribly (see Figure 5). 

Adding a Response Sub rout ine 

For each additional table control Implemented, the constant TCH, which now has a 
value of 12 (near the end of the main program), must be increased by one because, for 
the first table control read from the definition cards that exceeds TCH, an error message 
Is displayed upon the CRT to the effect that no provisions are available for handling it. 
Included within this message is the date that this version was assembled, so the text of 
this display must also be updated along with the date in the text for the load control 
error message (see following section) , 

The label given to the entry of the new subroutine may have up to six alphabetic 
characters, say ABCDEF, and the instruction "jmp ABCDEF" must be added just prior to 
NONEMP. The subroutine Itself may be placed just before TABLE and must return to the 
main program with a "jmp y," where y is one of the following: 

PROCES If the display buffer should be cleared before processing the 

next paper tape character. 
NEXT For continuing directly to the next paper tape character. 

VALID-2 If the table entry for the next character to be processed is 

already in the 10 register. 
VALID If the table entry for the next character had been in the 10 

with Accumulator = but was left shifted 5 bits into the 

Accumulator. 

Adding a Load Control Subrouti ne 

For each additional load control Implemented, the assigned value, LCONT (near begin- 
ning of program), must be increased by one because, for the first load control read from 
the definition cards that exceeds LCONT, an error message is displayed upon the CRT to 
the effect that no provisions are available for handling it. Included within this mes- 
sage is the date that this version was assembled, so the text of this display must also 
be updated along with the date in the text for the table control error message (see 
previous section) . 

The new subroutine which is intended to respond to this control should be inserted 
just before MEASR and preceded by the instruction, jmp MEASR. Return from this subroutine 
should be by instruction, jmp LOAD+1 , so that the next column is processed. 
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Subroutines 



TABLE 3. PAPER-TAPE-TO-MAGNETIC -TAPE SUBROUTINES 



NAME 



CARD IN 



RETURN 



c+1 



NPAP 

TEXARN 
(DISP.K) 



cH-2 



c+3 



LETBEG 


c+1 


(xo.yo) 




RPAPER 


cfl 




c+2 



c-1 



c+1 



TEXART 


c+1 


(BUT, J) 




TEXN 


c+1 


TEXT 


c+1 


IBM 


cf5 


(F.FW.LW.S) 





MEANIN G 

Last card was read and processed; no more are in 
the card reader hopper. 

The last card has been processed and a new one is 
being read In. 

The next column is in the accumulator bits 6-17 
corresponding to punches 12-9, respectively. 

xo.yo are the CRT coordinates of the upper left 
point of a page. Subroutine PAGE is used to re- 
store to this point before text display is begun. 

There is no "seeable" paper tape. 

Next character from paper tape is in accumulator 
bits 10-17 with sprocket hole mapped between bits 
14 and 15. 

Light pen has been used to designate display 
text: "When paper tape is ready use light pen." 

DISP is the location of the word into which the 
next character is to be put by TEXN and K (=0,1,2) 
is the position within the word. There are 3 
positions and each call to TEXN uses the next one, 
passing to the beginning of the next word if 
necessary. 

Same as TEXARN but used with TEXT to create the 
output buffer. 

See TEXARN 

See TEXART 

IBM magnetic tape handler. F is the function to 
be performed and tape unit number. FW is the 
first word address. LW is the last word address+1 
and S is set to -0. S is reset to when function 
has been accomplished, so don't try to execute 
this call at this location until S is or prob- 
lems will result. 
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NAME 
WROUT 



KETURN 



c+1 



TABLE 3. (Continued) 



MEANING 



TYPEIN 



c+1 
cf2 



This uses IBM, and manages three separate output 
buffers so that maximum output rates can be main- 
tained easily. Upon return, the currently used 
output buffer is closed and put in line to go out 
onto magnetic tape. A new buffer is then des- 
ignated for filling by executing TEXART. 

No typewriter key has been depressed. 

The next character from the typewriter is in the 
accumulator bits 12-17. Note that typewriter in- 
put and output uses 6 bit characters. As shown 
in Table 4, upper case is indicated by a 1 in 
the most significant bit position. Any change 
of case implied by the most significant bit is 
preceded by either a 74_ for upper or 11 for 
lower case. This is also true for the display 
routine. 

A is the first word address of the text to be 
displayed on the CRT. Upon return, if the light 
pen sensed no points, the accumulator is 0. If 
if did, the accumulator contains one more than 
the address of the word containing the character 
being generated at the time of sensing. 



Program Flowcha rt 

Aside from some personal conventions used, the flowchart makes clear enough the 
structure of this program, and any ambiguities will be removed by referring to the code 
listing. The one convention which facilitates this reference is the placing of each 
listing label outside of, but associated with, a flowchart box. When searching for the 
flowchart location corresponding to a listing location, proceed up the listing until 
a labelled statement is encountered, find this label in the flowchart, and then follow 
the flowchart logically to the desired location. 

The following chart explains the personal conventions used. 



REPORT 
(A) 



c+1 
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CARDIN 
(x, y) 



C+1 C+2 C+3 




Refers to a subroutine whose name appears under- 
lined followed by parameters. If any, in paren- 
thesis. For those subroutines with more than 
one return, each is labelled as to location with 
respect to the calling Instruction which is con- 
sidered to be at location 'c'. 

Refers to a CRT display. Normal exit from one 
pass of displayed text is at A, but if this is 
not shown then continuous display is assumed. 
Any balloons surrounding text lead off to paths 
which are followed as a result of light pen 
response to the text contained within the bal- 
loon (which is actual display text on CRT). 

Refers to a multiple branch flow; the particular 
branch followed is governed by the variable de- 
signated at the center, K, and the value it may 
have shown near the exit point. If one of the 
points of the "star" is shown as black it 
indicates the "all other" or "fall-through" 
condition. 



TABLE 4. CONCISE III CHARACTER DISPLAY CODE 



Octal representation Character 

of Concise III Code displayed 

<J00 (space) 

m 1 

W2 2 

M3 3 

^4 4 

005 5 

006 6 

007 7 
010 8 

011 9 

012 p 

014 a 

015 t 

016 x] 
017 : 

020 

021 / 

022 s 

023 t 
024 u 

025 V 

026 w 

027 X 
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TABLE 4. (Continued) 



Octal representation Character 

of Concise III Cod e displayed 



y 

z 



(?3«r 

(J31 

<f32 A 

(f33 

036 (tab) 

<«37 B 

0451 • (center dot) 

041 j 

042 k 

043 1 

044 m 
045 n 

046 o 

047 p 

050 q 

051 r 

052 X 

053 * 

054 

055 ) 

056 - ( overs tr ike) 

057 ( 

060 ; 

061 a 

062 b 
063 c 

064 d 

065 e 

066 f 

067 g 

070 h 

071 i 
073 

075 (back space) 

076 TT 

077 (carriage return) 

100 (space) 

101 

102 

103 

104 

105 

106 

107 < 

110 > 

111 i 
112 p 

113 (space) 

114 a 

115 Z 

116 n 
117 : 

120 ->■ 

121 ? 

122 S 
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I I 



V 

■ A 



TABLE 4. (Continued) 



Octal representation 
of Concise III Code 

123 
124 
125 
126 

127 

130 
131 
132 
133 

136 

137 
140 
141 
142 
143 

144 

145 
146 
147 
150 

151 

152 
153 
154 
155 
156 

157 

160 
161 
162 
163 
164 

165 

166 
167 
170 
171 
173 

175 

176 

177 



Character 
display ed 

T 
U 
V 
W 
. ..X 
Y 
Z 
A 



.(tab) 

e 

- (understrike) 

J 

K 

L 

• M 
N 

P 

Q 

• R 
X 
* 



(center strike) 



A 

B 

C 

D 
.E 

F 

G 

H 

I 

X (multiply) 
. (backspace) 
.ir 
. (carriage return) 
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r^ 



Start 



(l«ad definition 

cards 




Read 5 charocten 
from paper tape 



R«ad paper tap* unt 
there is no more 



LEADER = last character 
read from paper top* 

Clear display buff*r 



Cleor output buffer ^ 



Read a character 
from th* paper tope 



Read paper tope 
until a charocter it 
encountered which 
differs from LEADER 



Read o character 



A subroutine is executed 

which requires no 

CRT intaracHon 




Writ* output buffer onto 
magtape. 



PteoM blank in display 

buff*r. 
Put the BCD character 

selected into output 

buffer 




- High order i Octal digit of BCD 
rder i ^^^^ter selected 
ai output. 



Writ* on end 
of file onto 
magnetic tape 



Clear both display 
and output buffar 



yrife on Er>d of File) 
A carriage return 
terminat*s label 
Th* lightpen moybe 
used to eras* 
(Display buffer) 



Us* selected digit os the low 

order digit of the BCD character . 

Use the former low order digit as 
the new high order digit. 




Put th* charocter 
into the display 
buffer. 



Write contents 

oF output 

buffer onto 

magnetic 

tape. 



Load the output buffer 
with the tronslotion 
of the display buffer 
contents- 




Fig. 2. System flow chart. 
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Format of each 

three-column grouping 

on a definition card 



Defined paper tape character 

( Rows 2 through 9) 

8 bit code (3 digit octal) 



Note 1 

Paper tape 

sprocket hole 

position (reference only) 

Legend 

LSB - Least significant 
bit position 




\ /-Memory table control (rows 12, 11, 0, 1, 
/ and 2) 5 bit code (2 digit octal) 



>• Output magnetic tape character 
I (Rows 12, 11,0, 1,2, and 3) 



6 bit tape code 



>-Load control (Rows 4 through 9) 
6 bit code (2 digit octal) 



Display character (Rows 3 through 9) 
CONCISE III 7 bit code ( 3 digit octal ) 



Fig. 3. Format of three-column groupings on character definition cards. 
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245, 



o o 

o 
o o 

o 

o 
^0 00000000000000000000000000/ 
o o 

o 

o <>-• 



Paper tape 



■—Sprocket holes 



Hole positions 



MEMORY TABLE 
ith entry Address 





1 

2 



1274 
1275. 



8 



245 — ^ 1541. 



■Least significant 
bit position 



Fig. 4. Paper tape coding example. 
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:^ 



Fig. 5. Tjrplcal program and character definition deck. 
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>- 



LET8EG 
(XO, YO) 



IIABLI = ITAail + 1 






Lcxjd control 
designator is not 
acceptable to this 

pfogram version 
dated 8 Nov 1971 . 






1TAB11 = COLUMN CHMSK . 6673. 




"COLUMKK. Table 
''".'^'^,"" >contral 
test 



10 = M, ^„ COLUMN 



ITABLl , 
previous / This column 
column / bits 12-3 




COLUMN^V. LOAD 
PUNCHES >CONTROL 
4-9: ^ TEST 
sLCH^ 




EMPTY 



've read all cards ^^V^V 
without encountering ^A 

1 completion control \\ 

symbol . ] I 

Load with conversion ij 

definition cards ond // 
use the lightpen. 



1 



A^ 



-LINS - LINES = 
previous / This column 
column / bits 12-3 



Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 1 of 7) , 

-20- 



1 



PROCED 



EEM; ESM 



CASE = -5 



T |c - 1 

-/ RPAPER Vi-/ NPAP \ 



LEADER = Acc+6673<, 



7 




Fig. 6. Paper tape to magnetic tape conversion program flow 
chart (Part 2 of 7). 
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5 



ADDEF 

PUN=CIII representation 
of paper tope character 



AL7 



CNTR = 3 
TESTX = C. 



TEXTX 



3 



C+2 



7 



C-l 



/ TEXN \ 



CNTR = CNTR-1 





(DISP BUFFER) 
Undefined poper character 
following the foregoing; 
Do you wish to 




ALTW 



ALTI=ALT2 = U 




ALT3=ALT3 + 1 





ALT1 = 



10 141 



ALTV-W+3 



ALT2 = tf 



Simulate without 
actually changing 
table: 

^ITABU " 

1— r— I 

bits 11-17 of ALTl 



8 




ALT2 = flf' ! except 

bits 9-11 =bits 12-14 

of ALTl 

+ bits 15-17=bits'l5-17 

of ALTl 



V^ 




bits 12-17 ALT2=2Cf 



Fig, 6. Paper tape to magnetic tape conversion program flow chart (Part 3 of 7) , 



■22- 




Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 4 of 7), 
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CType out 77g \ 
ie., carriage return J 





<TEXARN \ 
(DISP, Cf) > 



BEL3 



LABC0N-LABC06+1 
LABVEC-'LABVEC+ 1 




NCN = 40i0l!W 



NCN = NCN + 1 



fUBC OS iLABC04 

|cASE=ie>af;| 



CASE=cr 



LABC02 



CNTR=CNTR+ 1 





< 



LABC06 



WROUT 



/coNVRn 

VCH + CASEV 
/ TEXT \ 



I 

) 



LABC03=LABC03 + 1 



LEADR = LEAD 



LABVEC-LABELl 
UBCON-LABCON+ 1 




Fig, 6. Paper tape to magnetic tape conversion program flow chart (Part 5 of 7) , 
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WROUT SUBROUTINE 




IBM 
(write even 

MED 3, 

1000, BUF, 

response (A)) 



WR2 -*WR. + 1 




BUF = 10'(^62„ 



z 



IBM 
(write even 

MED 3, 

10062, BUF, 

response (B)) 



WR2 -' WRl 



IBM 
(write even 

MED 3, 

10144, BUF 

response (C)) 



WR2 - WR2 + 1 




Fig. 6. Paper tape to magnetic tape conversion program flow 
chart (Part 6 of 7). 
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SHOW SUBROUTINE 



( 



TEXN 
(ISg) 



VX;|^(disp7S\ 




NPAP SUBROUTINE 




When paper tape 
is ready use light- 
pen. 



, 



y 



CONVRT (CHA) SUBROUTINE 

1 



1= /^CHA'\+ TABLE 
\ 3 /truncate 



CHA = bits 0-5 C 



V^ 




CHA = bits 6-11 C 



CHA = bits 12-17 C 



Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 7 of 7), 
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APPENDIX 



PROGRAM AND SUBROUTINE LISTINGS 



-27- 



Program Interrupt Chain 
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SYMBflL TABLE 



IBM 0013 

PAPiN 0014 

LPEN 0015 

TyPiN 0016 



S Y H B L 

S Y M B fl L 

S Y M B B L 

S Y M B 8 L 



TABLE 
TABLE 
TABLE 
TABLE 
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• 3 


RE-OEF 








EEM ■ 724074 


RE.DEF 








LEM » 720074 




0003 


724074 




EEM 




0004 


63001S 




JSP I IBM 




0005 


630014 




JSP I PAPIN 




0006 


630015 




JSP I lpen 




0007 


630n»6 




JSP I TVPlN 




0010 


200090 




LAC 




0011 


220032 




LIS 2 




0012 


610') 31 




JMP I 1 




0013 


0000^6 


IBM« 


5 




0014 


000036 


PAPIN, 


6 




0015 


0000317 


LPEN, 


7 




0016 


000010 


TYPIN. 


10 
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Main Program 
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SYMB9L TABLE 



ODD 


0000 


EVEN 


0040 


LOW 


0010 


MED 


0020 


HIGH 


0030 


UNlOAO 


0000 


REi^INO 


0100 


EOF 


0400 


WRITE 


0900 


READ 


0600 


TEXL 


4166 


TEXM 


4117 


REA080 


6573 


readnd 


6544 


LCONT 


0002 


START 


0100 


xo 


1445 


Yfl 


1446 


STRTOV 


0103 


ITABLI 


1451 


UMOEF 


1450 


ETABLE 


1447 


BlNKS 


0112 


£«1PTY 


0167 


DEFINE 


0117 


CHMSK 


1452 


tch 


1453 


CPmERR 


0252 


lch 


1454 


LSCONR 


0321 


LOAD 


0162 


PRgCED 


0364 


MEASR 


0154 


LINES 


0524 


L'INS 


0557 


C9>JMSG 


0264 


croror 


0257 


SIGN 


1455 


lcnr 


0327 


CASE 


1441 


MPAp 


0664 


LEADER 


1436 


3ISP 


1435 


PRJCES 


0401 


BuF 


1434 


VEXT 


0405 


LEADR 


0411 


FOLL 


1443 


VALID 


0420 



S Y M 


B 


8 L 






8 L E 


S Y H 


B 


L 






8 L E 


S Y M 


B 


(9 L 






B L E 


S Y M 


6 


L 






B L E 


S Y M 


B 


fl L 






8 L E 


S Y M 


6 


fl L 






B L E 


S Y M 


B 


fl L 






B L E 


S Y M 


6 


L 






B L E 


S Y H 


B 


6 L 






8 L E 


S Y M 


B 


L 






B L E 


S Y M 


6 


L 






B L E 


S Y M 


B 


fl L 






8 L E 


S Y M 


B 


L 






8 L E 


S Y M 


B 


n L 






B L E 


S Y M 


B 


fl L 






B L E 


S Y M 


6 


L 






B L E 


S Y M 


B 


L 






B L E 


S Y M 


6 


8 L 






8 L E 


S Y M 


B 


L 






B L E 


S Y M 


B 


a L 






B L E 


S Y M 


B 


fl L 






8 L E 


S Y M 


B 


L 






B L E 


S Y M 


B 


L 






8 L E 


S Y M 


B 


L 






B L E 


S Y M 


B 


L 






B L E 


S Y M 


6 


n I 






8 L E 


S Y M 


B 


9 L 






8 L E 


S Y M 


6 


L 






B L E 


S Y M 


B 


fl L 






8 L E 


8 Y M 


B 


a L 






B L E 


S Y M 


6 


8 L 






8 L E 


S Y M 


B 


8 L 






B L E 


S Y M 


6 


8 L 






6 L E 


S Y M 


B 


8 L 






B L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


6 


8 L 






B L E 


S Y M 


8 


8 L 






B L E 


S Y M 


B 


8 L 






B L E 


S Y M 


B 


8 L 






B L E 


S Y M 


B 


8 L 






B L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


B 


8 L 






6 L E 


S Y M 


B 


8 L 






B L E 


S Y M 


6 


8 L 






B L E 


S Y M 


B 


8 L 






8 L E 


S Y M 


B 


8 L 






B L E 
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jNor 


1437 


AODEr 


0712 


NORMAL 


0471 


RUNOUT 


0511 


LJNE 


0517 


FIuENO 


0527 


FUENS 


0546 


SEVERE 


0464 


NOMEMP 


0441 


filEnc 


0547 


LA3ELL 


1140 


M3RM, 


0510 


CWTR 


1457 


PAS 


0450 


TOS 


1440 


LC 


1444 


LEAD 


1442 


WROUT 


0562 


PASS 


0532 


TWO 


0556 


WR, 


0620 


ITEXM 


1464 


SHOW 


0653 


TEXTW 


1456 


WR2 


0602 


WR1 


0636 


SHOW. 


0662 


MPAP, 


0673 


LIAWC 


1460 


PUN 


1111 


TEXTX 


1461 


TESTX 


1462 


AOOEFi 


0742 


AOOE 


1066 


IGn 


1126 


ALTT 


1 122 


ALT 


0771 


SOV 


1133 


ALTl 


1051 


ALT2 


1052 


ALTV 


0777 


ALTU 


1005 


ARR 


1055 


ALTO 


1050 


ALTW 


1037 


ALT3 


1054 


A0DE1 


1121 


LABELS 


1142 


LA3C03 


1244 


LA8C06 


1331 


LA8C0N 


1214 


LA3ELt 


1162 


OISPEN 


1465 


LABOIS 


1200 



S Y M 


B 


fl 


L 1 




6 L E 


S Y M 


B 





L 1 




B L e 


S Y M 


B 


n 


L 1 




B L E 


S Y M 


B 


fl 


L 1 




B L E 


S Y M 


B 


fl 


L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


fl 


L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 


8 


L 1 




6 L E 


8 Y M 


B 


fl 


L 1 




B L E 


S Y M 


B 


fl 


L 1 




B 1 E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 





L 1 




B L E 


8 Y M 


6 


fl 


L 1 




B L E 


S Y M 


B 


fl 


L 1 




B u E 


S Y M 


6 


fl 


L 1 




B L E 


S Y M 


B 





L 1 




B L E 


8 Y M 


6 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


6 


8 


L 1 




8 L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


6 


8 


L 1 




B L E 


S Y M 


8 


8 


L 1 




8 L E 


S Y M 


6 


8 


L 1 




B L E 


S Y M 


6 


8 


L 1 




B L E 


S Y M 


B 


8 


L 1 




B L E 


S Y M 


B 





L 1 




B L E 


S Y M 


B 


8 


L 1 




8 L E 


S Y M 


6 


8 


L 1 




B L E 


S Y M 


B 


8 


L ^ 




8 L E 


S Y M 


B 


8 


L 1 




8 L E 


8 Y M 


B 


8 


L 1 




B L E 


8 Y M 


B 


8 


L 1 




B L E 


S Y M 


B 


8 


L 




B L E 


S Y M 


B 


8 


L 




B L E 


S Y M 


B 


8 


L 




8 L E 


8 Y M 


B 


8 


L 




B L E 


8 Y M 


8 


8 


L 




B L E 


8 Y M 


B 


8 


L 




B L E 


8 Y M 


6 


8 


L 




B L E 


8 Y M 


B 


8 


L 




8 L E 


8 Y M 


B 


8 


L 




8 L E 


S Y M 


8 


8 


L 




B L E 


S Y M 


B 


8 


L 




B L E 


S Y M 


8 


8 


L 




8 L E 


8 Y M 


B 


8 


L 




B L E 
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FLC 


1262 


LA3EL3 


t245 


LASDI 


1273 


LA8C01 


1222 


STOPR 


1466 


LA3Ce4 


1324 


uc 


1432 


LA3C05 


1326 


CflMVRT 


1335 


LA9C02 


1237 


Cfl»<VT, 


1356 


THREE 


1433 


TABLE 


1357 


ONE 


1463 



S Y M 


B 









B L E 


S Y M 


B 


9 






B L E 


S Y M 


6 


8 






B L E 


8 Y M 


B 


a 






B u E 


S Y M 


6 


fl 






B L E 


S Y M 


B 


fl 






B L E 


S Y M 


6 









B L E 


S Y M 


B 









B L E 


S Y M 


B 


9 






B L E 


S Y M 


e 


9 






B L E 


S Y M 


B 


9 






B L E 


S Y M 


B 


9 






B L E 


S Y M 


B 


n 






B L E 


S Y M 


B 


9 






B L E 
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RE-OEF 
RE-DEF 



oioo 

0101 
0102 
0103 
0104 
0105 
0106 
0107 
0110 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0120 
012t 
0122 
0123 
0124 
0125 
0126 



2014*5 
221446 
174413 
706673 
2614»«| 

221450 
3314S1 

4414S1 
521447 

600136 
626341 
600167 
600H2 
650130 
600112 
021412 

400138 
261451 
626341 
600167 
600122 
764f30O 
673177 



START# 



strtov» 



BLNKS, 



OEriNC* 



• 100 

900 

EVEN 

LOW 

MCO 

HI8H 

UNLOAD 

REWIND 

Eflf 

WRITE 

READ 

LETBE6 

RPAPER 

IBM 

TEXARN 

PAGE 

TEXN 

TEXART 

TEXL 

TEXM 

TEXT 

REPORT 

TYPIN 

EEM 

LEM 

CARDIN 

REA060 

REAONO 

LCONT 

LAC XO 

LIO YO 

LETBEG 

LAW 6673 

DAP ITABLI 

LIO uNoEF 

010 I ITABLI 

lOX ITABLI 

sAs Stable 

JMP ,«5 

CARDIN 

JMP Empty 

JMP t«2 
SZA I 

JMP ,•4 

AND CHmSK 
ADO STRTOV 
DAP ITABLI 
CARDIN 
JMP EMPTY 
JMP ,-9 
CLI 
RCR S7 





40 

10 

20 

30 



100 

400 

500 

600 

JOA 

JSP 
JSP 
JOA 

JSP 

JDA 

JOA 

4166 

4117 

JDA 4167 

JOA 4222 

JSP 3214 

724074 

720074 

JSP 6341 

6573 

6544 

2 



4413 
3743 

3422 
4104 
4415 
4120 
4153 



/ ■ 420000 
/ « 357777 



/ 377 
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0127 421453 SUB TCH 

0130 640930 SHA SZA 

0131 600352 JMP COnERR 

0132 40H53 ADD TCH 

0133 673777 RCR S9 

0134 67303B RCR S2 

0135 626341 CARDIN 

0136 600167 JMP EMPTY 

0137 6001SS JMP ,.2 

0140 661077 RAL S6 

0141 663077 RCL S6 

0142 661077 RAL S6 

0143 421454 SUB LCh 

0144 6405;)0 SHA SZA 

0145 600321 JMP LOCONR 

0146 400151 ADO ,*Z 

0147 24015D DAC ,+1 

0150 OOOOOO .. 

0151 60015*4 JMP t*1*LC0NT 

0152 600162 JMP I.OAO 

0153 600364 JMP PRflCED 

0154 673777 MCASR. RCR $9 

0155 673777 RCR $9 

0156 260524 DAP UlNES 

0157 761030 CMA 

0160 240557 DAC UINS 

0161 600143 JMP LOA0*1 

0162 331451 L8AD# DIO I ITABLl 

0163 626341 CARDIN 

0164 600167 JMP EMPTY 

0165 600163 JMP .<2 

0166 6001 17 JMP DEFINE 

0167 624415 EMPTY* PAGE 
017D 700175 LAW ,*5 

0171 174222 REPORT 

0172 650100 SZA I 

0173 600167 JMP EMPTY 

0174 6001 12 JMP BLNKS 

0175 747132 747102 

0176 722565 722565 

0177 005165 5165 

0200 616430 616400 

0201 614343 614343 

0202 00636'1 6361 

0203 516422 516422 

0204 002671 2671 

0205 237D46 237046 

0206 242330 242300 

0207 654563 654563 

0210 462445 462445 

0211 236551 236551 

0212 714547 714567 

0213 776130 776100 

0214 634644 634644 



/ TABLE CONTROL HISH 



/ LOAD CONTRBL HIGH 
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0215 

0216 

0217 

0220 

0221 

0222 

0223 

0224 

0225 

022^ 

0227 

0233 

0231 

0232 

0233 

0234 

0235 

0236 

0237 

0240 

0241 

0242 

0243 

0244 

0245 

0246 

0247 

0250 

0251 

0252 

0253 

0254 

0255 

0256 

0257 

02ft0 

0261 

0262 

0263 

0264 

0265 

0266 

0267 

0270 

0271 

0272 

0273 

0274 

0275 

0276 

0277 

0300 

030t 

0302 



474365 

237146 

450063 

464523 

514643 

0022J0 

446?46 

437377 

744372 

466164 

002671 

237G30 

634645 

256551 

227146 

450044 

656671 

457123 

714645 

006364 

516422 

0061 46 

647724 

226530 

237065 

004371 

677023 

476545 

731300 

6244f5 

700264 

174222 

650130 

600252 

20HJ5 

246573 

70003it 

246544 

6001 3<3 

742372 

616243 

650043 

464523 

514643 

006446 

227147 

456123 

465177 

712230 

454623 

006143 

636547 

236142 

436530 



CONErR, 



CRORDR, 



CONHSQ, 



474365 
237146 

450063 

464523 

514643 

2230 

446246 

437377 

744372 

466164 

2671 

237000 

634645 

256551 

227146 

450064 

656671 

457123 

714645 

6361 

516422 

6145 

647724 

226500 

237065 

4371 

677023 

476545 

731300 

PAGE 

LAW CONMSQ 

REPORT 

SZA I 

CONCRR 
SIGN 

REAoeo 



JMP 

LAC 

OAC 

LAW 

OAC 

JMP 

742372 

616243 

650063 

464523 

514643 

6465 

227167 

456123 

465177 

712200 

454623 

6163 

636547 

236162 

436500 



1 

reaond 
strtov 
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0303 
0304 
0305 
0306 
0307 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0320 
03?! 
0322 
0323 
0324 
0325 
0326 
0327 
0330 

033t 

0332 

0333 

0334 

0335 

0336 

0337 

0340 

0341 

0342 

0343 

0344 

03*5 

0346 

0347 

0350 

0351 

0352 

0353 

0354 

0355 

0356 

0357 

O360 

0361 

0362 

0365 

0364 

0365 

0366 

0367 

0370 



234630 

237071 

227747 

5146»,7 

516144 

0025S5 

512271 

464530 

646123 

6564 30 

001030 

454625 

0001 11 

070113 

«244t5 

700327 

174222 

650130 

600321 

600257 

744372 

4661 &4 

006346 

452351 

464330 

646522 

716745 

612346 

517771 

220045 

462330 

616363 

654723 

616243 

650023 

460023 

707122 

774711 

466751 

614430 

256551 

227146 

450064 

612365 

640^30 

100045 

462530 

011137 

0173(3 

7240T4 

720055 

710036 

2414 41 

623743 



L0C8NR< 



LCNRj 



PRbCCD, 



234600 

237071 

227747 

514667 

516144 

2565 

512271 

464500 

646123 

656400 

1000 

454625 

lit 

70113 

PAGE 

LAW UCnR 

REPORT 

SZA I 

JMP L8C0NR 

JMP CRDRDR 

744372 

466164 

6346 

452351 

464300 

646522 

716745 

612346 

517771 

220045 

462300 

616363 

654723 

616243 

650023 

460023 

707122 

774751 

466751 

614400 

256551 

227146 

450064 

612365 

640000 

100045 

462500 

11107 

17313 

EEM 

esM 

LAW I 9 
OAC CASE 
RPAPER 
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037f 

0372 

0373 

0374 

0375 

0376 

0377 

0400 

040^ 

0402 

0403 

0404 

0405 

0406 

0407 

0410 

04H 

0412 

0413 

0414 

0415 

0416 

0417 

O4?0 

0421 

0422 

0423 

0424 

0425 

0426 

0427 

0430 

043t 

0432 

0433 

0454 

0435 

0436 

0437 

0440 

0441 

0442 

0443 

0444 

0445 

0446 

0447 

0450 

045f 

0452 

0453 

0454 

0455 

0456 



620664 
400158 
241416 
461441 
600370 
76400O 
2014|5 
17415*1 
764050 
3414#1 

20HJ4 
174HB 
623743 
620664 
400153 
26145!! 
501416 
600455 
20HI3 
240411 
23t4f!| 
760230 
663017 
5014S7 
600712 
4004^5 
24042)4 

000000 
600426 
600471 
6004 71 
6005fl 
600517 
600527 
600546 
600456 
600464 
600441 
600517 
601 t #0 
7004«4 

2605»D 
6004 71 

700456 

260510 
710053 
241457 
623748 
620664 

400153 
261451 
231451 
760230 
663017 



PROCES, 



NEXTi 



LEADRi 



VALID. 



nonemp. 



PASi 



JSP 

AOO 

OAC 

ISP 

JMP 

CLI 

LAC 

TCXARN 

CLI 

DZM CASE 

LAC 8UF 

TEXART 

RPAPER 

JSP NPAP 



NPAP 

STRT8V 

LEADER 

CASE 

1*5 

DIsP 



ADO 
OAP 
SAO 
JMP 
LAC 
DAC 
LIQ 
CLA 
RCL 
SAO 
JMP 
ADD 
DAC 



STRTOV 

ITABLI 

LEADER 

NEXT 

FOLL 

LEADR 

I ITABLI 

S5 

UNDF 
AODEF 
.♦3 
• ♦I 



JMP ,*1 
JMP NORMAL 
JMP NORMAL 
JMP RUNOUT 
JMP LINE 
JMP FIlENO 
JMP FILENS 
JMP NEXT 
JMP SEVERE 
JMP NflNEMP 
JMP FILENC 
JMP LABELL 
LAW 1*3 
DAP NORM, 
JMP NORMAL 
LAW NEXT 
DAP NORM, 
LAW I 3 
OAC CNTR 

rpapEr 

JSP NPAP 
AOO STRTOV 
DAP ITABLI 
LIO I ITABLI 
CLA 
RCL S5 
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0497 

0460 

046t 

0462 

0463 

0464 

0465 

0466 

0467 

0470 

047! 

0472 

0473 

0474 

0475 

0476 

0477 

0500 

0501 

0502 

0503 

0504 

0505 

0506 

0507 

0510 

05H 

0512 

0513 

0514 

0515 

0516 

0517 

0520 

052f 

0522 

0523 

0524 

0525 

052$ 

0527 

0530 

0531 

0532 

0533 

0534 

0535 

0536 

0537 

0540 

0541 

0542 

0543 

0544 



640130 
600420 
46H57 
600410 

6004 36 
761230 
501410 
600436 

241410 
600523 
760230 
663') 31 
501441 

6005 31 
241441 
6610311 
401444 
174120 
760230 
663077 
174120 
760230 
663077 
1 74 1 47 
34M40 
6004 35 
623743 
600514 
600511 
201442 
2404t1 
600346 
700077 
174120 
460557 
600435 
620542 
710030 
2405i!7 
6004 3il 
620542 
710038 
241417 
623743 
620644 
400133 
261411 
2314fl 
760230 
663017 
6401 30 
600420 
461457 
600512 



SEVERE, 



NORMAL^ 



NORM.* 
RUNOUT* 



LINE, 

LINES« 

FILENO, 

PASS, 



SZA 

JMP VALID 

ISP CNTR 

JMP PAg 

JMP NEXT 

CLA CMA 

SAD TOO 

JMP NEXT 

DAC TOG 

JMP LlNE*4 

CLA 

RCL 81 

SAO CASE 

JMP ,*3 

DAC CASE 

RAL SI 

ADD LC 

TEXN 

CLA 

RCL S6 

TEXN 

CLA 

RCL S6 

TEXT 

OZM TUG 

JMP NEXT 

RPAPER 

JMP ,♦2 

JMP RUNOUT 

LAC LEAD 

DAC LEaOR 

JMP PR(!ICED*2 

LAW 77 

TEXN 

ISP LINS 

JMP NEXT 

JSP WReJUT 

LAW I .. 

DAC LiNS 

JMP PReCES 

JSP MROUT 

LAW I 3 

DAC CNtR 

RPAPER 

JSP NPAP 

ADD STflTOV 

DAP ITABLI 

LIO I ITABLI 

CLA 

RCL S5 

S7A 

JMP VALID 

ISP CNTR 

JMP PASS 
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0545 

0546 

0547 

0550 

0551 

0552 

0553 

0554 

0555 

0556 

0557 

0560 

0561 

0562 

0563 

0564 

0565 

0566 

0567 

0570 

057f 

0572 

0573 

0574 

0575 

0576 

0577 

O6O0 

0601 

0602 

0603 

0604 

0605 

0606 

0607 

0610 

0611 

0612 

0613 

0614 

0615 

0616 

0617 

06?0 

0621 

0622 

0623 

0624 

0625 

0626 

0627 

0630 

0631 

0632 



600524 
620562 
20M4e 

2404M 

200560 

640130 

600551 

6234|2 

000413 

n 00 032 

000030 

000030 

6004311 

260620 

2IH&4 

5014J5 

600620 

640CifO 

620653 

2014S5 

764030 

174134 

2114S6 

241414 

700*^77 

1741S7 

2114J6 

5014J4 

600575 

6OO63B 

240637 

623422 

000563 

010130 

010030 

000030 

700621 

260632 

200626 

6401 30 

600613 

200624 

241414 

600620 

240625 

623422 

000543 

010042 

010042 

noO')'30 

700616 
260632 
200!b43 

640130 



TWflj 
LlNS« 



WROUT, 



JMP LINES 
FIlENS. JSP WRouT 

filEnc, lac lead 
OAC lEaor 

LAC LlNS+1 
SZA 

jmp .-a 

IBM 

EOF MEo 3 

2 

JMP PR8CE8 

DAP WR. 

LAC I ITEXM 

SAO OISP 

JMP t^R. 

SZS 50 

JSP SHOW 

LAC OISP 

CLI 

TEXARN 

LAC I TEXTW 

OAC BUF 

LAW 77 

TEXT 

LAC I TEXTW 

SAO BUF 

JMP ,•4 
WR2* JMP ,«i 

OAC ,*4 

IBM 

WRITE EVEN MEO 3 

10000 

10000 

• t 

LAW WP.*1 
DAP WR2 
LAC WR.*6 
SZA 

JMP 1-2 
LAC WR,*4 
OAC 8UF 
WR.* JMP . 

DAC •■^4 

IBM 

WRITE EVEN MEO 3 

10062 

10062 

LAW WRi 

DAP WR2 

LAC WRl*5 
SZA 
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0633 6006S1 JMP ,.2 

0634 200641 LAC WRl<t.3 

0635 600617 JMP WR,-1 

0636 240642 WR1 * DAC ,*4 

0637 623422 IBM 

0640 000943 WRITE EVEN mEO 3 

0641 010144 10144 

0642 Of0144 10144 

0643 000030 ,, 

0644 7006D3 LAW WR2*1 

0645 260632 DAP WR2 

0646 20061 D LAC WR24'6 

0647 640130 SZA 

0650 600646 JMP .vg 

0651 200636 LAC WR2*4 

0652 600617 JMP WR.-1 

0653 2606$e SHeW« DAP SHSW. 

0654 700013 LAW 13 

0655 174120 TEXN 

0656 624415 PAGE 

0657 2014J5 LAC DISP 

0660 174222 REPORT 

0661 640130 SZA 

0662 60003O SHOW,, JMP 

0663 600656 JMP .-S 

0664 420556 NPAp, SUB TWfl 

0665 260673 DAP NPAP. 

0666 624415 PAGE 

0667 700674 LAW NPAP. ♦I 
0673 174222 REPORT 

0671 650130 SZA I 

0672 600646 JMP ,«4 

0673 600030 NPAP,, JMP ,, 

0674 742672 742672 

0675 706545 706545 

0676 00474,1 4761 

0677 476551 476551 

0700 00234.1 2361 

0701 476530 476500 

0702 712230 712200 

0703 516541 516561 
07n4 643')30 643000 

0705 242245 242265 

0706 004371 4371 

0707 677023 677023 

0710 004745 4765 

0711 4573f3 457313 

0712 200130 AODEF, LAC STRTOV 

0713 765030 CmA CLI 

0714 041440 lOR LAwC 

0715 40H51 ADD ITABLI 

0716 67303(7 RCR S3 

0717 672337 RIR S3 
072D 673037 RCR S3 
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0721 672-»3i7 RIR S3 

0722 673-lpi7 RCR S3 

0723 67203i7 RIR S3 

0724 321 111 DIO PUN 

0725 700038 LAW 3 
072$ 241417 OAC CNTR 
0727 21 Mil LAC I TEXTX 
0730 24145? QAC TEsTX 
073! 700013 LAW 13 

0732 174110 TEXN 

0733 3614S7 NlX CNTR 

0734 21 Mil LAC I TEXTX 

0735 501468 SAQ TEsTX 

0736 600711 JMP ,-5 

0737 201462 LAC lEsTX 

0740 221457 LIO CNTR 

0741 174134 TEXARN 

0742 624415 AODEFl, pAGE 

0743 201415 LAC DlgP 

0744 174222 REPORT 

0745 701^66 LAW AOOE 

0746 1742J2 REPORT 

0747 701126 LAW IQn 

0750 174222 REPORT 

0751 640130 SZA 

0752 600436 JMP NEXT 

0753 701122 LAW ALTT 

0754 174?22 REPORT 
0795 640130 SZA 

0756 6007ri JMP ALT 

0757 701153 LAW SOy 
0760 174222 REPORT 
076» 650130 SZA I 

0762 600742 jnp AOOEFl 

0763 623743 RPAPER 

0764 640ft30 SMA SPA 

0765 6007*3 JMP ,«2 

0766 640630 SmA SPA 

0767 600366 JMP PR8CED+2 

0770 620664 JSP NPAP 

0771 341 Ofl ALT« OZM ALtI 

0772 341052 DZM ALT2 

0773 624415 RAGE 

0774 701052 LAW ALt2 

0775 174222 REPORT 

0776 650130 SZA I 

0777 601036 ALTV, JMP ALTU 

1000 201051 LAC ALTI 

1001 764130 CLI 

1002 673^77 RCR S6 

1003 672177 RIR $7 

1004 600471 JMP NORMAL 

1005 701036 ALTU* LAW ARR+1 

1006 174222 REPORT 
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1007 6501 DO SZA I 

1010 600773 JMP ALT*2 

10H 4210)9 SUB ARr 

1012 673037 RCR S3 

1013 201011 LAC ALTt 

1014 6630DI7 RCL S3 

1015 2410)1 OAC AtTI 

1016 021DJD AND ALtO 

1017 640130 SZA 

1020 601023 JMP ,*3 

1021 241052 DAC ALT2 

1022 601037 JMP ALTW 

1023 673077 RCR S6 

1024 760230 CLA 

1025 6630317 RCL S3 

1026 661037 RAL 83 

1027 663037 RCL S3 

1030 261012 DAP ALT2 

1031 021050 AND ALTO 

1032 640130 SZA 

1033 601017 JMP ,*4 

1034 700020 LAW 20 

1035 041052 IflR ALT2 

1036 241052 OAC ALT2 

1037 701042 ALTW# LAW t*3 

1040 260777 OAP ALTV 

1041 600773 JMP ALT*2 

1042 461054 ISP ALT3 

1043 600773 JMP ALT*2 

1044 710130 LAW I 100 

1045 241054 DAC ALT3 

1046 701035 LAW ALTU 

1047 601040 JMP ,•7 

1050 000077 ALTO# 77 

1051 000030 ALT1# .. 
1092 000030 ALT2, ,, 
1053 777713 777713 
1094 777677 ALT3» 0-100 
1055 001057 ARR, ,*2 

1096 777720 777720 

1097 000130 100 

1060 020030 20000 

1061 777733 777703 

1062 0004 30 400 

1063 050030 50000 

1064 777736 777706 

1065 000713 713 

1066 007777 ADDE, 7777 

1067 742472 742472 
1073 456445 456465 

1071 667145 667145 

1072 656430 656400 

1073 476147 476147 

1074 655130 655100 
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1075 

1076 

1077 

1 100 

1 lot 

1102 

1103 

1 104 

1 105 

1106 

1 107 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1120 

1121 

1122 

1123 

1 124 

1125 

1126 

1127 

1 130 

1131 

1132 

1133 

1 134 

1135 

1136 

1137 

1140 

1 141 

1142 

1143 
1 144 
1 145 
1 146 
1 147 
1150 
1151 
1 152 
1153 
1 154 
1 155 
»156 
1 157 
1 UO 
1 161 
1 162 



637041 

516163 
236551 

006646 

434346 

2671 45 

670023 

706530 

664691 

656746 

714567 

742D72 

000030 

737475 

027744 

724530 

304624 

002671 

227030 

234677 

1313»3 

776370 

614547 

650071 

237713 

777147 

454631 

650071 

237421 

777213 
772223 

615123 

004625 

655174 

217213 

341444 

620542 

201435 

241051 

241244 

221050 

730033 

764030 

174134 

7013J2 

261214 

701170 

261147 

221121 

331051 

441D51 

521446 

601 1 J6 

623214 



PUNi 



AOOEl, 
ALTT, 



SflV# 

labell* 

LABEL2, 



637061 

516163 

236551 

6646 

434346 

267145 

670023 

706500 

664651 

656746 

714567 

742072 

737475 

27764 

7246Q0 

304624 

2671 

227000 

234677 

131313 

776370 

614567 

650071 

237713 

777167 

454651 

650071 

237481 

777213 

772223 

615123 

4625 

655174 

217213 

DZM CAsE 



WReUT 
OISP 
ALT1 
LABC03 

Alto 



JSP 

LAC 

DAC 

DAC 

LI8 

TYOW 

CLI 

TEXARN 

LAW LABCe64l 

OAP labcom 

LAW LABEL1«6 
DAP LABELU5 
LIO AOOEl 
Die I ALTI 
IDX ALTI 
SAS OISPEN 
JMP ,«3 



LABEL1# TYPIN 
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1163 


601230 


JMP LABDI8 


11A4 


501050 


SAO ALTO 


1165 


601175 


JMP .♦lO 


1166 


174120 


TEXN 


1167 


601162 


JMP LABEL1 


1170 


7oii>e 


LAW LABELl 


1171 


261167 


DAP ,-2 


1172 


701215 


LAW LAeCeN4l 


1173 


261214 


OAP LABCON 


1174 


601162 


JMP LABELl 


1175 


623214 


typin 


1176 


601214 


JMP LABCON 


1177 


601175 


JMP ,.2 


1200 


624419 LABOIS* PAGE 


1201 


701268 


LAW FLE 


1202 


174222 


REPORT 


1203 


640130 


SZA 


1204 


601245 


JMP LABEL3 


1205 


701273 


LAW LABDI 


1206 


174222 


REPORT 


1207 


2014J5 


LAC 0I8P 


1210 


174222 


REPORT 


1211 


650130 


SZA I 


1212 


601142 


JMP LABELl 


1213 


601142 


JMP LABEL2 


1214 


601214 LABCeN. JMp . 


1215 


20MJ4 


LAC BUF 


1216 


764 TOO 


CLI 


1217 


174U3 


TEXART 


1220 


710003 


LAW I 3 


1221 


241457 


DAC CNtR 


1222 


231244 LABC01, LIO I LABCe3 


1223 


760230 


CLA 


1224 


663077 


RCL S6 


1225 


321442 


DI8 TEsTX 


1226 


50M66 


SAO SToPR 


1227 


601 3S1 


JMP LABCe6 


123 


501444 


SAO LC 


1231 


601324 


JMP LABCe4 


1232 


501412 


SAD UC 


1233 


601326 


JMP LABC05 


1234 


AQU^Ji 


ADO CASE 


1235 


1713S5 


JDA CONVRT 


1236 


174167 


TEXT 


1237 


221442 LABCe2# LIO TEsTX 


1240 


46H57 


ISP CNtR 


1241 


601223 


JMP LABC0U1 


1242 


441244 


lOX LABC05 


1243 


601220 


JMP LABC01-2 


1244 


000'330 LAeCfl3# .. 


1245 


760230 LABEL3» CUA 


1246 


521254 


SAS ,*6 


1247 


601245 


JMP ,.2 


1250 


623422 


IBM 
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I29f 


000423 


EOF MEO 3 


1252 


400030 


400000 


1253 


OOOODO 


• t 


1254 


000030 


• t 


1255 


201252 


LAC ,mz 


1266 


241253 


OAC .-3 


1257 


461253 


ISP .-4 


1260 


601257 


JMP .al 


1261 


60t1$e 


JMP LABEL1 


I2i<.2 


007777 


FlE# 7777 


1263 


742672 


742672 


1264 


517123 


517123 


1265 


6500 6-1 


650061 


1266 


4500 46 


450065 


1267 


456430 


456400 


1270 


466630 


466600 


1271 


6671 (3 


667143 


1272 


6577»3 


657713 


1273 


746172 


LABOI, 746172 


1274 


0063 6,1 


6361 


1275 


515171 


515171 


1276 


616765 


616765 


1277 


005165 


5165 


1300 


2324S1 


232451 


130* 


450023 


450023 


I3n2 


655144 


655144 


1303 


714564 


714561 


1304 


236522 


236522 


1305 


0043 6,1 


4361 


1306 


626543 


626543 


1307 


777413 


777423 


1310 


727066 


727065 


131f 


004371 


4371 


1312 


677013 


677023 


1313 


476545 


476545 


1314 


0044 4,1 


4461 


1315 


300062 


300062 


1316 


650024 


650024 


I3l7 


226554 


226564 


1320 


002346 


2346 


132» 


006551 


6551 


1322 


612266 


612265 


1323 


777713 


777713 


1324 


341441 


LABCf!4. D7M CAgE 


1325 


601217 


JMP LABC02 


1326 


700130 


LABC05# LAW 1 Oo 


1327 


24M44 


OAC CASE 


1330 


601217 


JMP LABC02 


1331 


620562 


LABC06# JSP WROUT 


1332 


20M42 


LAC LEAD 


1333 


2404^1 


DAC LEaDR 


1334 


6005J4 


JMP LINES 


1335 


000130 


CONVRT# ,, 



1336 261356 OAP CONVT, 
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1337 

1340 
1341 
1342 
1343 
1344 
134S 
1346 
1347 
1350 
1391 
1392 
1393 
1354 
1355 
1356 
1357 
1360 
I36t 
1362 
1363 
1364 
1365 
1366 
1367 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
MOO 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1410 
1411 
1412 
1413 
1414 
I4l5 
1416 
1417 
14?0 
1421 
1422 
1423 
1494 



221315 

760230 
663n3il 

961413 

001357 
401343 
261346 
2000 30 
672031 
642^30 
671077 
6720 3r| 
642030 
661077 
021010 
6OOO3O 
020120 
0504 3B 
100736 
535311 
535353 
211253 
242322 
272625 
533110 
535313 
5353J3 
4342 41 
464544 
515047 
405453 
345374 
6261 SO 
656463 
706766 
735371 
535353 
532153 
533?53 
535353 
535J5B 
535355 
535353 
232?|B 
262524 
313027 
531353 
535353 
424153 
454443 
504746 
5453 51 
5374$o 

615314 



CONVT.# 
TABLE* 



i«1 
.♦1 

SI 

S6 
SI 

S6 
ALTO 



LIO CONVRT 

CLA 

RCL SI 

OIV THREE 

TABLE 

ADO 

DAP 

LAC 

RIR 

SPI 

RAR 

RIR 

SPI 

RAL 

AND 

JMP 

20120 

50403 

100706 

535311 

535353 

211253 

242322 

272625 

533130 

535333 

535353 

434241 

464544 

515047 

405453 

345374 

626160 

656463 

706766 

735371 

535353 

532053 

533253 

535353 

535353 

535353 

535353 

232253 

262524 

313027 

531353 

535353 

424153 

454443 

504746 

545351 

537460 

615334 
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1425 

14?6 

14P7 

1430 

143f 

1432 

1433 

1434 

1435 

1436 

1437 

1440 

1441 

1442 

1443 

1444 

144$ 

1446 

1447 

1450 

145t 

1452 

1453 

1454 

1455 

1456 

1457 

1460 

1461 

1462 

1463 

1464 

1465 

1466 



646362 
676666 
537170 
5353f!4 
535353 
000074 

nooops 

010030 

0140 30 

0000 30 

000017 

777777 

000030 

50t4]6 

600415 

000072 

420030 

357777 

007273 

770030 

000030 

000377 

000012 

000032 

400030 

004166 

000030 

700030 

004117 

OOOf^SO 

000031 

004117 

020030 

000013 



UC 

THREE 

BUF 

OISP 

LEADER 

UNDF 

T86 

CASE 

LEAD 

FALL 

LC 

XO 

YO 

ETABlE 

UNOEF 

ITABLI 

CHMSK 

TCH 

UCH 

SIGN 

TEXTW 

CNTR 

LAWC 

TEXTX 

TESTX 

ONE 

ITEXM 

DISPEN 

ST8PR 



646362 

676665 

537170 

535354 

535353 

74 

3 

10000 

14000 



37 

110-1 

SAD LEADER 

JMP LEaOR«4 

72 

420000 

357777 

7273 

770000 

t < 

377 

12 

LCflNT 

400000 

TEXL 

1 1 

LAW 

TEXM 

• • 

1 

TEXM 

20000 

13 
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TYPIN (Console Typewriter Input) 
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SYMBOL TABLE 



TVP8E0 


0007 


TyPlN 


3214 


TypUN, 


3270 


WHAT 


3217 


LOOP 


3301 


JAY 


3277 


LflOPC 


3420 


lEn 


3275 


JUN 


3300 


TVPINT 


3240 


MINT 


3274 


EYE 


3276 


EYEs 


3271 


RIENA 


3273 


ENAb 


3262 


SEE 


3272 



S Y M 


B 











B L E 


S Y M 


6 











B L E 


S Y M 


B 


8 








B L E 


S Y M 


B 











B L E 


S V M 


6 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 


f1 








B L E 


S Y M 


6 











B L E 


S Y M 


B 


n 








B L E 


S Y M 


6 











B L E 


S Y M 


6 


n 








B L E 


S Y M 


B 











B L E 


S Y M 


B 


15 








B L E 


S Y M 


B 


ff 








B L E 
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32t4 

3215 

3216 

3217 

3220 

322» 

3222 

3223 

3224 

3225 

3226 

3227 

323Q 

323t 

3232 

3233 

3234 

3235 

3236 

3237 

3240 

3241 

3242 

3243 

3244 

3245 

3246 

3247 

3250 

3251 

3292 

3253 

3254 

3255 

3256 

3257 

3260 

326t 

3262 

32A3 

3264 

3265 

3266 

3267 

3270 

3271 

3272 

3273 

3274 

3275 



24327D 

44327D 

7200l!f| 

603334 

253277 

443?77 

523420 

603226 

423275 

243277 

213277 

720035 

640430 

61327D 

36327D 

363277 

503330 

403275 

243277 

613270 

720013 

66203i7 

652030 

613274 

720034 

333276 

443276 

523420 

603253 

423275 

243276 
523277 

613274 
2032 74 
253?71 
203273 
243217 
613274 
203272 
253271 
203267 
243217 
603217 
7612 30 
000030 
003271 
003240 
603252 
003274 
000117 



TYPIN, 
WHAT« 



• 3214 
TYPSeo ■ 7 
OAC TYpIN, 
TVPIN. 



TYPINT, 



ENAB, 



TYPlN., 

EYES* 

SEE, 

REENA, 

NIMT. 

LEN« 



lOX 
LSM 
JMP 
DAC 
lOX 
SAS 
JMP 
SUB 
OAC 
LAC 
ESM 
SMA 
JMP 
NIX 
NIX 
SAO 
ADO 
OAC 
JMP 



L9R0 
RIL S3 
SPI 

JMP 
TYI 
010 
lOX 
SAS 
JMP 
SUB 
DAC 
SAS 
JMP 
LAC 
OAC 
LAC 
OAC 
JMP 
LAC 
DAC 
LAC 
OAC 
JMP 
CLA 



L0aP*3 
I JAY 
JAv 
LflOPE 
1*3 
LEN 
JAy 
I JAY 



I TYPTN. 

TYPIN, 

JAY 

JUKI 

LEN 

JAY 

I TYPIN. 



I 

I NINT 

I EYE 
EYE 
LOOPE 
.♦3 

len 
Eye 

JAY 

I NiNT 

NiNT 

I EYES 

REENA 

WHAT 

I NINT 

SEE 

I EYES 

.♦3 

WHAT 

WHAT 

CMA 



TyPINT 
JMP ENA8 

t 

loope-loop 
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3276 0033311 EvE» LOOP 

3277 0034t7 JAY» LOOPE-1 

3300 0033)0 JUN« . 

3301 003240 LOOP, TyPINT 

3302 00003(7 TYPSEO 

3303 007777 7777 

3304 22333(1 LIO LOOP 

3305 213336 LAC I LOOP+1 

3306 02333S AND LOOP*? 

3307 243271 QAC EYES 
3310 213271 LAC I EYES 
33H 243274 OAC NiNT 

3312 333271 010 I EYES 

3313 203316 LAC ,♦3 

3314 2432t7 DAC WHAT 

3315 6034t3 JHP ««76 

3316 761230 CLA CMA 

•t*74 

3413 223417 LIO ,*4 

3414 323334 010 LOOP 

3415 4434t4 lOX f1 

3416 603414 jHP ,«2 

3417 603216 JMP WHAT-1 
3420 003420 LOOPEt t 
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IBM (Tape Handler) 
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SYMBOL T A 8 t E 



IB*4SEq 0004 

IBM, 3421 

IBM 3422 

THR 371! 

STRlNS 3706 

STRT 3432 

R^TRN 3710 

STRTD 3704 

SEq 3712 

IMTAO 3576 

»<1NT 3736 

cgMPr 3616 

COMP 3442 

SPOOL 3707 

PUNCT 3713 

FWA 3714 

NW 3715 

OENS 3716 

I^JSTRS 3564 

UNLOAD 3522 

VCCTR 3717 

vECT 3475 

EOF 3546 

WR 3513 

REA 3502 

RRO 3720 

RRE 3721 

INSTR4 3570 

INTO 3722 

INST«1 3561 

OAT 3510 

LOC 3723 

IM8TR2 3563 

ExEC 3556 

WWO 3724 

WWE 3725 

OJTPT 3726 

VEBTR 3727 

VEST 3526 

UNl 3533 

rEWX 3537 

BrPAs 3677 

ERR 36IQ 

REWUN 3730 

rEEw 3731 

SETR 3732 

NET 3550 

4EFF 3733 

MflOP 3734 



S Y M 


e 





l 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


6 


a 


L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 


8 


L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


e 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


6 





L 






S L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






8 L E 


S Y H 


B 





L 






B L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 


fl 


L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 






8 L E 


S Y M 


6 


fl 


L 






B L E 


S Y M 


6 





L 






8 L E 


S Y M 


B 


fl 


L 






6 L E 


S Y M 


6 





L 






B L E 


S Y M 


B 





L 






B L E 


S V M 


B 





L 






B L E 
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IMTAD3 


3741 


INTAD! 


3603 


OISCo 


3735 


ORDER 


3740 


MHflNE 


3737 


TERM 


3651 


CflMPT 


3625 


C8MP1 


3742 


01 


3634 


INTAD2 


3641 


STRUTS 


3703 


STRUT 


3705 


STRTS 


3702 



S Y M 


B 





L 




B L E 


8 Y M 


B 


fl 


L 




B L E 


S Y M 


B 





L 




B L E 


S Y M 


B 





L 




B L E 


S Y M 


e 





L 




B L E 


S Y M 


B 


fl 


L 




B L E 


S Y M 


B 





L 




B L E 


S Y H 


6 


e 


L 




B L E 


S Y M 


B 


fl 


L 




B L E 


S Y M 


B 





L 




B L E 


S Y M 


B 


fl 


L 




B L E 


S Y M 


B 


fl 


L 




8 L E 


S Y M 


6 





L 




B L E 
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• 3421 






CGO • 720073 






IBHSEQ ■ 4 


34?t 


OOOOaO IBM,, ., 




3422 


4037H 


IBM, ADD 


THR 


3423 


243421 


DAC 


IBM. 


3424 


253736 


DAC 


I STRING 


3425 


2437^6 


OAC 


STRING 


3426 


7612D0 


CLA 


CMA 


3427 


253756 


OAC 


I STRING 


3430 


44342J 


lox 


IBM. 


343! 


720272 


CER 




3432 


243710 STRT, OAC 


RETRN 


3433 


203734 


LAC 


STrTO 


3434 


2434I!f 


DAC 


f3 


3435 


213712 


LAC 


I SEQ 


3436 


263574 


DAP 


INTAD-2 


3437 


2135 74 


LAC 


1 INTAO-2 


3440 


243735 


OAC 


NINT 


344t 


603616 


JMP 


COMPF 


3442 


21373(7 C9MP» LAC 


I SPOOL 


3443 


243713 


OAC 


FUNCT 


3444 


443737 


IDX 


SPOOL 


3445 


21373(7 


LAC 


I SPOOL 


3446 


243714 


OAC 


FWA 


3447 


44373<7 


IDX 


SP09L 


3450 


21373(7 


LAC 


I SPOOL 


349t 


423714 


SUB 


FWA 


3452 


243715 


OAC 


NW 


3453 


443731? 


lox 


SPOOL 


3454 


203713 


LAC 


FuNCT 


3455 


67303(7 


RCR 


S3 


3456 


023711 


AND 


THR 


3457 


650130 


SZA 


I 


3463 


700031 


LAW 


1 


346f 


66303(7 


RCL 


S3 


3462 


661177 


RAl 


S6 


3463 


043716 


lOR 


DEnS 


3464 


243564 


DAC 


INSTR3 


3465 


223713 


LIO 


FUNCT 


3466 


672777 


RIR 


S9 


3467 


652030 


SPI 


I 


3470 


603522 


JMP 


UNLOAD 


3471 


760330 


CLA 




3472 


66303(7 


RCL 


S3 


3473 


403717 


ADO 


VECTR 


3474 


243475 


OAC 


t*1 


3475 


000030 VECT, .. 




3476 


603546 


JMP 


EOF 


3477 


603513 


JMP 


WR 


3500 


603538 


JMP 


rea 


350» 


7604 30 


HLT 
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3502 


203720 


RCA* 


LAC RRe 


3503 


64200O 




SRI 


3504 


203729 




LAC RRE 


3505 


24357D 




OAC IN8TR4 


3506 


203722 




LAC INTO 


3507 


243564 




DAC INSTRi 


3510 


203723 


DAT* 


LAC LOC 


3511 


243563 




OAC IN8TR2 


3512 


603516 




JMP EXEC 


3513 


20372H 


UR* 


LAC WHO 


3514 


642090 




SRI 


3515 


203725 




LAC HUE 


3516 


243570 




OAC INSTR4 


3517 


203726 




LAC 8UTPT 


3520 


243564 




OAC INSTRI 


35?t 


603510 




JMP OAT 


3522 


760230 


UHtOAD* 


CLA 


3523 


663097 




RCL S3 


3524 


403727 




ADD VE8TR 


3525 


243526 




DAC .*1 


3526 


000090 


VEST* 


1 1 


3527 


603513 




JMP UNL 


3530 


6035S7 




JMP REwX 


35SI 


760490 




HLT 


3532 


760490 




HLT 


3533 


703677 


UNLk 


LAW BYpAS 


3534 


263610 




DAP ERR 


3535 


203710 




LAC REWUN 


3536 


603540 




JMP ,♦2 


3537 


2037IJ 


REWX* 


LAC REEW 


3540 


243570 




DAC INSTR4 


3544 


700790 




LAW 700 


3542 


023564 




AND IN8TRS 


3543 


043712 




lOR SETR 


3544 


243964 




OAC INSTRS 


3545 


603550 




JMP NET 


3546 


2037J3 


E8F» 


LAC WEFF 


3547 


243570 




DAC IN8TR4 


3550 


20371* 


NET, 


LAC N0OP 


35St 


243564 




DAC IN8TR1 


3592 


203741 




LAC INTAD3 


3553 


243693 




DAC INTADI 


3554 


203735 




LAC Disco 


3555 


243563 




DAC INSTR2 


3556 


720072 


EXEC* 


STCF 


3557 


6035JB 




JMP ..1 


3560 


223715 




LI a NW 


3561 


000090 


iNSTRt* 


* t 


3562 


223714 




Lie FWA 


3563 


000090 


INSTR2. 


» • 


3564 


000090 


IN8TR3# 


* ( 


3565 


720172 




L8R 



.' FORWARD SPACE 

/ 

/ BACKSPACE 

/ 
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3966 

3567 

3570 

3571 

3572 

3573 

3574 

3575 

3576 

3577 

3600 

360* 

3602 

3603 

3604 

3605 

3606 

3607 

3610 

36n 

36t2 

36!3 

3614 

3615 

3616 

3617 

36g0 

3621 

3622 

3623 

3624 

3625 

3626 

3627 

3630 

3631 

3632 

3633 

3634 

3635 

3636 

3637 

3640 

3641 

3642 

3643 

3644 

3645 

3646 

3647 

3650 

3651 

3652 

36«53 



642090 

6035(6' 

000030 

203575 

2S3574 

613710 

000030 

003576 

203716 

2437f0 

7O360e 

263575 

720172 

672017 

6520QO 

613716 

662077 

642030 

603610 

672DJ7 

760230 

64203O 

203614 

313740 

213737 

353737 

503737 

603651 

423711 

243740 

243737 

603626 

7036JJ 

263625 

603448 

203742 

253574 

613710 

720172 

662377 

642030 

613716 

603442 

662377 

642030 

6137J5 

203611 

243638 

703626 

263625 

603616 

203733 

243736 
243737 



INSTR4* 



INTAD, 



INTAOI, 



ERRi 



CeMPF, 



COMPTi 



D1 



INTA02, 



TERMi 



SPI 

JMP ,<i2 
• • 

LAC INTAD.t 
DAC I INTA0.2 
JMP I RETRN 
• » 

»*1 

UAC NINT 

DAC RETRN 

LAW ,♦2 

OAP INTAO.4 

LSR 

RIR S5 

SPI I 

JMP I MINT 

RlL S6 

SPI 

JMP . 

RIR S5 

CLA 

SPI 

LAC . 

DIP I flPOER 

LAC I SPOGL 

DZM I SPOOL 

SAO MINONE 

JMP TERM 

SUB THr 

DAC ORDER 

DAC SPOOL 

JMP ,*1 

LAW t*3 

OAP ..g 

JMP COMP 

LAC C0MP1 

DAC I lNTAD-2 

JMP I RETRN 

LSR 

RIL 88 

SPI 

JMP I NINT 

JMP COMP 

RIL S8 

SPI 

JMP I MINT 

LAC CRR*1 

DAC INTADI 

LAW C0mPT*1 

OAP COMPT 

JMP COMPF 

LAC STRUTS 

DAC STRING 

DAC SPOOL 
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3654 

3655 

3656 

3657 

3660 

3661 

3662 

3663 

3664 

3665 

3666 

3667 

3670 

367f 

3672 

3673 

3674 

3675 

3676 

3677 

3700 

3701 

3702 

3703 

3704 

3705 

3706 

3707 

3710 

37U 

3712 

3713 

3714 

3715 

3716 

3717 

3720 

372* 

3722 

3723 

3724 

3725 

3726 

3727 

3730 

373» 

3732 

3733 

3734 

3735 

3736 

3737 

3740 

3741 



703626 

263625 

7036$.1 

273574 

613710 

720172 

662377 

642D30 

613715 

203735 

640130 

603616 

203732 

243411 

703576 

263575 

2037J6 

253574 

613710 

703610 

263610 
603442 
720272 
003735 
613421 

000030 
003736 
003735 
O0003O 
000038 
00003(4 
O0003O 

noon 30 

000030 

7200 70 

603472 

721471 

721671 

722046 

720346 

721071 

721271 

7260 46 

6035?7 

720571 

720471 

724070 

723271 

760030 

720U6 

rj037|6 

777777 

000030 

6036 41 



3742 003634 



BYPA3, 



STRTS# 
STRUTS, 
STRTD, 
STRUT* 
STRINQ* 
SPOOL* 
RETRN, 
THR» 
SEQ« 
FUNCT* 
FWA, 
NW« 
OEMS* 
VECTR# 
RRO, 
RR£« 
INTOf 
LOG, 
WWOf 
WWE« 
OUTPT# 
VE8TR* 
REWUN, 
REEW« 
SETRf 
WEFF, 
NOflP, 
DISCO, 
MINT, 
MlNONE, 
ORDER, 
INTAn3, 

C0MP1, 



LAW C0MPT*1 

DAP COMPT 

LAW ,*y 

OAP I lNTAO-2 

JMP I RETRN 

LSR 

RIL S8 

SPI 

JMP I NINT 

LAC STRUT 

SZA 

JMP C8MPF 

LAC STRT8 

DAC STRT-1 

LAW INTAD 

OAP INTAD-1 

LAC NiNT 

DAC I INTAO-2 

JMP I RETRN 

LAW ERR 

OAP ERR 

JMP COMP 

CER 

STRUT 

JMP I IBM, 

STRUT 
STRUT 

3 
IBMSEO 



720070 

JMP VECT-3 

RO 

RE 

SWCI 

SOLC 

WO 

WE 

SWCO 

JMP VEST*1 

REWU 

REW 

SFR 

WEF 

NOP 

DOC 

* 

llO-l 

JMP INTAD2 
D1 



-60- 



RPAPER (Read Paper Tape) 
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SYMBOL TABLE 



PAP8E0 


0009 


rpapEr 


3743 


PPAP, 


4024 


WHAT 


3745 


LOOP 


4034 


JAY 


4032 


LflOPE 


4t03 


LEN 


4030 


DELAY 


4026 


REMOVE 


4025 


JUN 


4033 


MOVE 


3773 


PAPJNT 


4000 


^INT 


4027 


EYE 


4031 



S Y M 


6 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


6 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 


fl 








6 L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


B 











B L E 


S Y M 


6 


fl 








B L E 
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• 3743 
PAPSCO ■ 9 

3743 2440J4 RPAPER, DAC RPaP. 

3744 444024 IQX RPAP. 

3745 604017 WHAT, JMP l.00P*3 

3746 2540J2 QAC I JAY 

3747 4440|2 lOX JAY 
3750 524133 SAS LOoPE 
375* 6037II4 jmP .♦s 

3752 424010 suB LEni 

3753 244012 OAC JAy 

3754 214012 LAC I JAY 

3755 640430 SMA 

3756 614024 JMP I RPAp. 

3757 464026 Igp DEi AY 

3760 603754 jmP ,.4 

3761 204025 LAC REH9VE 

3762 243745 DAC WHAT 

3763 364024 NIX RPAP, 

3764 716435 LAW I 6405 

3765 244D26 DAC DELAY 

3766 364012 NIX JAy 

3767 504113 SAD JUN 
3770 404010 ADO LEN 
377f 244032 DAC JAy 

3772 614D24 JMP I RPAp. 

3773 72003(1 MOVE, RPA 

3774 203777 LAC .^S 

3775 243745 DAC WHAT 

3776 603745 JMP WHat 

3777 761230 ClA CMA 
4000 720013 PAPINT, LSRo 
400f 662O0'1 RIL Si 

4002 652030 SPI I 

4003 614027 JMP I nInt 

4004 720010 RRB 

4005 716435 LAW I 6405 

4006 244026 DAC OElAY 

4007 334011 018 I EyE 

4010 444011 IDX EVE 

4011 524133 SAS LOflPE 

4012 604015 JMP .♦s 

4013 424010 SUB L^N 

4014 244011 OAC EYE 

4015 504ni2 gAO JAy 

4016 604021 JMP ,43 

4017 720031 RPA 

4020 614027 JMP I NINT 

4021 204025 LAC REMOVE 

4022 243745 OAC WHAT 

4023 614^27 jmp I NiNT 

4024 000030 RPAP,, ,, 
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4025 


603773 


REMOVE* 


JMP MOVE 


4026 


771372 


DELAY* 


771372 


4027 


004027 


NiNT* 


t 


4030 


000047 


LEN« 


LOflPE«LOOP 


403t 


004D14 


EYE* 


LOOP 


4032 


004138 


JAY# 


LOOPE-1 


4033 


0040J3 


JUN* 


t 


4034 


no40f)0 


LOOP, 


PAPINT 


4035 


00003S 




PAPSEO 


4036 


007777 




7777 


4037 


224014 




LIO LOOP 


4040 


214015 




LAC I LOOP^I 


404t 


024016 




AND LOOP*? 


4042 


244048 




DAC . 


4043 


214042 




LAC I ..1 


4044 


244027 




OAC NINT 


4045 


334042 




DIO I .-3 


4046 


604076 




JMP ,*30 
• •«27 


4076 


224138 




LIO ,*4 


4077 


324014 




010 LOOP 


4100 


444077 




lOX .-l 


4101 


604077 




JMP ,-2 


4102 


603772 




JMP MOvE-1 


4103 


004153 


LOOPE, 


t 
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SYMBOL TABuE 



TEJ<*RT 
TEXT, 
WRITE 
TEXTl 
TEXT2 
TEXT 



4104 
4130 
4117 
4140 
4150 
4120 



SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 
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•^<"4 / JOA TEXT THIS SUBROUTINE 0CPOSIT8 

/ eCTALS iNTe THE \(EXT TWfl flCTAL PnSlTT*iNS 

/ JOA TEXART ACCUMUUATOR CONTAINS MEMORY ADDRESS Of 

/ WORD INTO WHICH THE FIRST oCTAl RAIr Is 

/ JJVli®«2^ THE «0R0 (0, 1. 2 FROM HIGH 

' TO tO" OnOER)* 

4104 000000 Tf>tART# .. ** 

4105 264110 OAP TIXT, 

4106 2041 D4 LAC TEXART 

4107 244117 OAC WRITE 
41 10 6721311 RIR SI 

41 It 642^^30 SPI 

4112 604126 JMP TEXT. .2 

4113 67203(1 RIR SI 

4114 642D30 SPI 

4115 6041 #0 JMP TEXTI 

41 16 6041 50 JMP TEXT2 

4117 000030 WplTE» ,, 

4120 000030 tExT# ,. 

4121 2641 JO DAP TEXT, 

4122 6041?3 JMP .^i 

4123 2041 JO tAC TExT 

4124 671077 RAR S6 

4125 314117 DIP I wRlTE 

4126 7041 |.1 LAW .^S 

4127 264122 QAp TEXT*2 

4130 600030 TEXT,. JMP 

4131 204120 LAC TEXT 

4132 661077 RAL S6 

4133 244120 DAC TEXT 

4134 717730 LAW I 7700 

4135 034M7 AND I WRITE 

4136 044120 lOR TEXT 

4137 254M7 DAC I WRITE 

4140 704M3 TEXTI* LAw ,*z 

4141 264122 DAP TExT*2 

4142 6041 50 jMp TEXT, 

4143 710077 LAW I 77 

4144 034lf7 AND I WRItE 

4145 044120 lOR TExT 

4146 254H7 DAC I WRITE 

4147 444117 IDX WRITE 

4150 7041 23 TEXT2# LAW TExT*3 

4151 264122 DAP TExT*2 

4152 604110 JMP TEXT. 
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TEXART (Output -Buffer Stuffer) 
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SYMBOL TABLE 



TEXART 


4153 


TEXT, 


4177 


WRITE 


4166 


TEKTl 


4207 


TEXT? 


4217 


TEXT 


4167 



S Y M B fl L 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 
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M153 



4f93 

4154 

4155 

4156 

4157 

4160 

4l6t 

4162 

4163 

4164 

4165 

4166 

4167 

4170 

4171 

4172 

4173 

4174 

4175 

4176 

4177 

4200 

420« 

4202 

4203 

4204 

4205 

4206 

4207 

4210 

421 I 

4212 

4213 

4214 

4215 

4216 

4217 

4220 

4221 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

ooooao 

2641^7 

204US 

244166 

672031 

642030 

604175 

672D31 

642000 

604233' 

6042t7 

000030 

000030 

264177 

604(72 

2041*7 

671077 

314166 

704230 

264171 

600030 

204167 

661077 

244167 

717730 

034166 

044167 

2541 46 

704212 

264171 

604177 

710077 

034166 

044167 

254166 

444166 

704172 

264171 

604177 



JDA TEXT THIS SUBROUTINE OEPflSITS 

OCTALS INTO ThE NEXT TWO OCTAL PflSITieNS 
IN MEHORY. SO THAT TEXT MAY BE CflMpOsED FOR 
FUTURE OUTPUTTINQ, 
JOA TEXART ACCUMULATOR CONTAINS MEMORY ADDRESS OF 
WORD INTO WHICH THE FIRST OCTAL PAIR IS 
TO BE INSERTED AND THE Ig DEglQNATtS «MlCM 
POSITION OF TMEi WORD (0. U 2 FROM HlfiH 
TO LOW OROCII)» 



tcxart* 



WRITE. 
TEXT* 



TEXT.» 



TEXT1# 



TEXT2i 



DAP TExT. 
LAC TExART 
DAC WRITE 
RIR SI 
SPI 

JMP TEXT, .2 
RIR SI 
SPI 

JMP tExti 

JMP TEXT2 

• t 

• • 

DAP TEXT. 
JMP ,+1 
LAC TEXT 
RAR S6 
DIP I WRITE 
LAW .«3 
DAP TEXT+2 
JMP 

LAC TEXT 
RAL 36 
DAC TEXT 
LAW I 7700 
AND I WRITE 
lOR TEXT 
DAC I WRITE 
LAW .♦S 
DAP TExT+2 
JMP TEXT, 
LAW I 77 
And I WRITE 
IBR TEXT 
DAC I WRITE 
IDX WRITE 
LAW TExT*3 
DAP TExT*2 
JMP TEXT. 
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REPORT (Text Display) 
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SYMBOL TABLE 



upen 


0006 


repbrt 


4222 


REPRT, 


4250 


LP1 


4254 


LP2 


4255 


LPS 


4256 


LP 4 


4257 


reprta 


4232 


Rt^RTZ 


4252 


reprtp 


4236 


REPRT3 


4253 


REPRT1 


4251 


PfPO, 


4267 


REPRTL 


4244 
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B L E 


S Y M B 


8 
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15 
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n 
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fl 






B L E 
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4222 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



PDP-1 SUBROUTINE REPORT { E.W.CARR) 

BECAUSE DISPLAYING ON THE VISUAL CRT Of ENTIRE 
STATEMENTS OR BLOCKS OF TEXT IS DESlREn AND THE 

?VS?""Ii')'c Ji'.tl?'-. '''SPLAYS BUT ONE CHARACTER Af A 
TIME, THIS ROUTINE WAS 0ESI5NED TO ACCPPT THE FTRST 
WORD ADDRESS OF a BLOCK Of MEMORY AND* PRESENT TO 
SUBROUTINE SYMBl EACH CONCISE III CoDEO CHARACTER 
IN ORDER UNTIL A 13 Is ENCOUNTERED* OR UNTIL A I TSHt 
PEN INTERRUPT OCCURS. UPON RETURN TO THE 
INSTRUCTION FOLLOWING JDA REPORT <MITH ACCUMULATOR 
EQUAL TO THE ADDRESS OF THE FIRST WflRD OF THE RiflCK 
TO BE DISPLAYED), IF A LIHGTPEN INTERRUPT OCCUREO. 
THE ACCUMULATOR WILL EQUAL ONE GREATER THAN THE IoOrESS 
OF THE WORD CONTAINING THE LAST CHARACTER DISPLAYED. 
OTHERWUt THE ACCUMULATOR WILL iC ZERO*. 









LPtN • 6 








8YMBL ■ JDA 4805 


4222 


000030 


REPORT* 


• t 




4223 


244210 




DAC 


reprt. 


4224 


214214 




LAC 


I LP1 


4225 


264255 




DAP 


LP2 


4226 


214255 




LAC 


I LP2 


4227 


244256 




DAC 


LP3 


423D 


204257 




LAC 


LP4 


4231 


254255 




DAC 


I LP2 


4232 


7 100 33 


reprta, 


LAW 


I 3 


4233 


244252 




DAC 


REPRT2 


4234 


2342?2 




Lie 


I REPORT 


4235 


4442J2 




IDX 


REPORT 


4236 


760230 


REPRTP* 


CLA 




4237 


663077 




RCL 


S6 


4240 


324255 




DIO 


REPRT3 


424t 


504251 




SAD 


REpRTi 


4242 


604247 




JMP 


REpfl, 


4243 


174336 




SYMBL 


4244 


224253 


REPRTL* 


LIO 


REPRT3 


4245 


464P52 




ISP 


REPRT2 


4246 


6042J6 




JMP 


REpRTP 


4247 


604212 




JMP 


REpRTA 


4290 


000030 


reprt,. 


1 1 




4251 


000013 


reprti. 


13 




4252 


000030 


REpRT2* 


• t 




4253 


000030 


REPRT3# 


» • 




4254 


000036 


LP1. 


LPEN 




4255 


000030 


LP2. 


• t 




4256 


000030 


LP3, 


• « 




4257 


004260 


LP4, 


• ♦1 




4260 


720053 




LSRO 




4261 


652030 




SPI 


I 
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4262 


6t42J6 


JMP I LP3 


4263 


204246 


LAC ,*Z 


4264 


244244 


DAC REPRTL 


4265 


614256 


JMP I LP3 


4266 


604270 


JMP ,*2 


4267 


344222 REPfl,, DZM REpflRT 


4270 


204276 


LAC .«6 


4271 


244244 


DAC REpRTL 


4272 


204256 


LAC LP3 


4273 


274255 


DAP I LP2 


4274 


2042J2 


LAC REPORT 


4275 


61425D 


JMP I REPRT. 


4276 


224253 


L!8 REPRT3 
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SYMBL (Display-Symbol Generator) 
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SYMBOL TABLE 



SYMBOL TABLE 



SYHBGfl 4277 

SYklOO, 4304 

001 490t 

002 4514 
SYMBl 4305 

SYM8L, 4345 

Table 4524 

CASE 4441 

PATRN 4456 

LEtPOS 4443 

CLET 4445 

LHPOS 4444 

rillNE 4446 

LET8EG 4413 

TABS 4447 

LHBE6 4442 

PAGE 4415 

TAB 4424 

TA8SET 4430 

PATRN, 4522 

PATRN3 4505 

PATRN2 4503 

PATRNi 4473 

lETI 4724 

uET2 4732 

lET3 4741 

LeT4 4751 

LET5 4760 

_ET6 4771 

lET7 5002 

lET8 5007 

wET9 5022 

LETRHb 5033 

lETlMp 5042 

LETPHa 5052 

LETGMA 5063 

LEtETA 5075 

LEtCLN 5110 

lETo 5112 

LETSLA 5121 

LETSS 5126 

LETST 5136 

LETSU 5145 

lETSV 5155 

LETSW 5162 

LETSX 5173 

LETSY 5202 SYMBOL TABLE 



SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


T A B L E 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


T A B L E 


SYMBOL 
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TABLE 
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TABLE 
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SYMBOL 


T A 8 L E 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


T A B L E 


SYMBOL 
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SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 


SYMBOL 


TABLE 
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LETSZ 


5213 


lctlta 


5223 


LETCMA 


5233 


LET8ET 


5263 


letoot 


5274 


LETSJ 


5276 


LETSK 


5305 


LETSL 


5315 


LETSM 


5323 


lEirSN 


5334 


lETSO 


5343 


LETSP 


5352 


LETSO 


5363 


LETSR 


5375 


LETBOA 


5403 


LETISK 


5413 


LiTMiN 


5422 


LETRP 


5425 


LETUST 


5432 


LETLP 


5435 


letscn 


5442 


LETSA 


5447 


LETSB 


5457 


LETSC 


5471 


LETSO 


5501 


LETSE 


5515 


LETSF 


5527 


LETSG 


5536 


LETSH 


5551 


LETSI 


5561 


LETLC 


5237 


LET. 


5566 


LETUC 


5570 


LETBs 


5602 


LETPI 


5612 


LETCAR 


5251 


letouo 


5622 


LEtAPo 


5626 


LETILO 


5630 


LETLCO 


5635 


LET8R 


5643 


lEtano 


5651 


LETSMA 


5657 


LETGRE 


5664 


LETUP 


5671 


LETRI6 


5700 


letoue 


5706 


LETCS 


5715 


tETCT 


5726 


LETCu 


5734 


LETCv 


5744 


LETCW 


5753 


LETCx 


5766 


LETCy 


5776 
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B 


n 


L 
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fl 


L 






B L E 


S Y M 


B 





L 






B L E 


S Y M 


B 





L 
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LCTCZ 


6005 


LETEO 


6016 


ICTLS 


6024 


LETCJ 


6027 


LETCk 


6035 


LEtrCL 


6046 


uetcm 


6054 


LETCN 


6070 


LETCn 


6103 


LEircp 


61 15 


LETCo 


6126 


UETCR 


6141 


LETPLS 


6154 


I.ETRBK 


6161 


letcnt 


6167 


LETLBK 


6174 


UETCA 


6202 


lETCB 


6215 


LETCC 


6234 


LETCO 


6246 


LETCE 


6262 


LETCF- 


6273 


LEfCe 


6302 


LETCH 


6313 


LETCI 


6325 


LETIMS 


6334 
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77 / POP-I SUBROUTINE SYHBL 

/ BECAUSE THE POP-1 VISUAU DISPLAY OflES NflT INCLUDE 

/ AN AUTONOMOUS CHARACTER GENERATOR. THI^ SUBRflUTtNE 

/ WAS OlSIGNED TO GENERATE AND DISPLAY CHARACTERS. 

/ SELECTING FOR EACH CHARACTER A SUBSET OF POINTS FROM 

/ AN ARRAY SIXTEEN POINTS WIDE AND THIRTY TWO POINTS HIGH 

/ SINCE FOUR BITS ARE REQUIRED FOR THE HORIZONTAL 

/ POSITION AND FIVE BITS FOR THE VERTICAL, TO DESIGNATE 

/ EACH POINT TO BE DISPLAYED NiNE BITS ARE REquIRFO. 

/ RESULTING IN TWO POINTS FOR EACH POP-I WORD USEn IN 

/ PATTERN DESIGNATION, AS A PHOGRA^IING CONVENIENCE THE 

/ LOWER LEFT HAND7POINT (0,0) IS NEVER DESIGNATED IN THE 

/ SECOND HALF OF A WORD EXCEPT TO INDICATE THE ComPLEt* 

/ ION OF A CHARACTER. FOR EACH CHARACTER PATTERN AN 

/ INTEGRAL NUMBER OF WORDS IS ALLOCATED « THE FIRrt 

/ HALF OF THE FIRST WORD Is IGNORED FOR THOSE PATTERNS 

/ CONSISTING OF AN EVEN NUMBER OF POINTS. ALL WORnS USED 

/ FOR PATTERN DESIGNATION ARE LOCATED AT THE END oF 

/ THIS SUBROUTINE STARTING AT THE SYMBOLIC ADDREs*! 

/ LETBOXt 

/ AS A MEANS OF SELECTING THE PARTICUl AR PATTERN To 

/ BE GENERTAEO# A BLOCK OF 200<8) WORDS jUST PRECFOING 

/ THE FOREGOING BLOCK CONTAINS IN SEQUENCE (FIRST 

/ REFERING TO LOwER CASE, THEN TO UPPER CASE) THE 

/ FIRST WORD ADDRESS OF THE RElEvENT PATTERN, AND 

/ (DESIGNATED BY THE SIGN BIT) WHETHER TmE PATTERN STARTS 

/ WITH THE FIRST HALF OF THIS FIRST WORD'. THE INSTRUCTION 

/ PARTS, EXCLUSIVE oF SIGN BITS, OF THESE SELECTOR WORDS 

/ ARE USED FOR CONTROUNG THE EXECUTION flF THE SUBROUTINE 

/ AS INDICATED IN THE FLOW CHART, 

/ JUST AS THE PAPER MUST BE. INSERTED INTO THE 

/ TYPEWRITER AND ADJUSTED FOR MARGINS. SO THE CRT 

/ COORDINATES OF THE INITIAL LETTER MUST BE SET In THIS 

/ SUBROUTINE, WITH THE ACCUMULATOR EQUAL TO ThE OROINANT 

/ AND THE I.O, Equal to THE ABSCISSA OF THE LOWER lEFt 

/ CORNER OF THE MOST UPPER LEFT CHARACTER EXECUTING THE 

/ INSTRUCTION JQA LETBEG, THESE MARGINS ARE SET. 

/ EACH EXECUTION OF THE INSTRUCTION JSP PAGE RESTORES 

/ THE COORDINATES OF THE NEXT CHARACTER TO THESE VALUES - 

/ IN EFFECT THE PAGE IS RESTORED, UNLIKE THE TYPEWRITER 

/ WHICH WHEN REACHING A LlN END TYPES OVFR THE LAST 

/ CHARACTER, THIS ROUTINE CAUSES THE NEXT CHARACTFR Tfl 

/ APPEAR AT LEFT EDGE OF THE DISPLAY AND ONE lINE LOWER. 

/ CORRESPONDING TO THE TYPEWRITER TAB. UP TO FtvE 

/ POSITIONS MAY BE SET AS TABS, BUT TO BF EFFECTIVE THEY 

/ MUST BE SET IN ORDER OF INCREASING ORDINATE. EXECUTION 

/ OF THE INSTRUCTION JOA TABSET ESTABi ISHES THE VALUE 

/ OF THE ACCUMULATOR AS THE NEyT TAB, PRavIDInG FfvE HAVE 

/ NOT BEEN ESTABLISHED ALREADY, TO CLEAR ALL TAB*? ExECuTE 

/ THE INSTRUCTION JSP TAB, 

/ FINALLY, TO ALTER THE DISPLAY COMMAND <OVHC) TO 
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ANOTHER , EXECUTE JOA SYMBGg 
IN THE ACCUMULATOR, 



WITH THE NEW INSTRUCTION 



••••*♦ SHORT 
JOA STHiDGo 



Explanation 



vJSP 

JDA 



TAB 
TABSET 



JOA LETSE6 



JSP 
jOA 



PAGE 
SYMBL 



IN ACCUMULAT* 
I8 5. 

Effect is nop 

LOWER LE^T 



this is LIGHT 
SENSE LIGHT 



. ^ ^ •••••• 

ACCUMULATOR . INSTRUCTION TO BE SllBSTlT 
UTEO fOR DVHC IN SYMSflL QENERATflR 
REMOVES ALL TABS atmcKAiOR 

SETS NEXT TAB TO COORDINATE 

OR - MAXIMUM MUMBER OF TABS 

If A SIXTH ONE IS ATTEMPTED 

SETS THE COORDINATES flF THE 

CONNER OF THE FIrsT CHARACTER nF THE 

PAGE TO (ACCIO) FOR (x.y) AND EXECUTES 

"Ayt f 

RESTORES PAGE 

tS^ie ?22°^^: DISPLAYS SYMBOL FflR wHiCH 
XX IS THE POP TYPEWRITER CONCISE III CODE 

Shk.??A;r*?;'''5 «'' '^"^ TYPEWRITER III 
2r«4^*Z" ^^ ^"^ ^^SUAL DISPLAY FXCEpT 
REO/BlACk RIBBON 
PEN SENSITIVE 
i ON ■ SAW A POINT 



4277 

4300 

4301 

4302 

4303 

4304 

4305 

4306 

4307 

4310 

431 I 

4312 

4313 

4314 

43l5 

4316 

4317 

43?0 

4321 

4322 

4323 

4324 

4325 

4326 

4327 

4330 

4331 

4332 

4333 

4334 



OOOOQO 
26435111 

204277 

2445311 

244514 

6000 30 

000030 

264345 

7045>4 

404336 

4044 41 

264313 

220030 
324336 
760230 
662ri3f1 
663TJ7 
404323 
264322 
600'' 30 
604324 
604315 
604346 
6043S3 
604434 
6043J7 
6043#e 
604345 
604355 
604344 



• • 



SYHBQO* 



SYM60,, 
SYMBL* 



• t 

DAP 

LAC 
OAC 
OAC 
JMP 

DAP 

LAW 

ADD 

ADO 
DAP 

LIO 
010 

cla 

RIL 
RCL 
ADD 
DAP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 



SYMSO. 
SYmBGo 
001 
OOg 



symbl. 

TABLE 

SYM8L 

CASE 

.♦1 

t • 

SYMBL 

SI 
S5 

.♦3 

f + 1 

t • 

.♦1 

#♦11 

SYMBLt*1 

• ♦35 

• ♦55 
.♦7 
.♦11 
SYMBL. 
.♦22 
.♦10 
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CHECK- 
CHECK- 

CHECKi 



CHECK* 



4335 
4336 
4337 

4340 

434t 

4342 

4343 

4344 

4345 

4346 

4347 

4350 

4351 

4352 

4353 

4354 

4355 

4356 

4357 

4360 

4361 

4362 

4363 

4364 

4365 

4366 

4367 

4370 

437» 

4372 

4373 

4374 

4375 

4376 

4377 

44nO 

4401 

4402 

4403 

4404 

44o5 

4406 

4407 

4410 

4411 

4412 

4413 

4414 

4415 

4416 

4417 

4420 

4421 

4422 



624416 

604346 
700130 

244444 
604345 

344444 

604345 
624455 

600D00 
6516 30 
204443 
404445 
244443 
404445 
651000 
604345 
204444 
404446 

244444 
204413 
244443 
604345 
704447 
244455 
60445,1 

651600 

204443 

434455 

641030 
761030 
640430 
604430 
214455 

244443 
604352 
444455 

524454 
6043&6 
604345 
651630 

204443 
424445 

641D0O 
2044^3 

244443 
604345 

ooonao 

324442 
264345 
344441 
204442 

244444 
204413 

244443 



symbl 



LETBEG, 
PAGE, 



JSP 

JMP 

LAW 

OAC 

JMP 

DZM 

JMP 

JSP 

JMP 

SZO 

LAC 

ADO 

DAC 

ADD 

SZO 

JMP 

LAC 

AOO 

OAC 

LAC 

OAC 

JMP 

LAW 

DAC 

JMP 

SZ0 

LAC 

SUB 

SZO 

CMA 

SMA 

JMP 

LAC 

OAC 

JMP 

IDX 

SAS 

JMP 

JMP 

SZfl 

LAC 

SUB 

SZO 

LAC 

OAC 

JMP 

• • 

Difl 
DAP 
OZM 
LAC 
OAC 
LAC 
DAC 



PATRN 

t*10 

100 

CASE 

SYM8L. 

CASE 

SYMBL, 

PATRN 

» « 

SMA SPA 

LETPOS 

ELET 

lEtpos 

ELET 

I 

SYMBL. 

LINPOS 
ELINE 

lInpos 

LEtBEQ 

LEtPOS 

SYMBL, 

TABS 

TABS*6 

.♦14 

SMA SPA 

LETPOS 

I TABS*6 



I 



I 



,*A 

I TABS*6 

LETPOS 

.•25 

TABS*6 

TA8S*5 

,•14 

SYMBL, 

SMA SPA I 

LETPOS 

ELET 

LETBEG 

letpos 

SYMBL, 

LlNBEG 

SYMBL. 

CASE 

LINBEG 

LiNPOS 

LETBEG 

LETPOS 



■80- 



4423 604345 

4424 264345 

4425 704447 

4426 244454 

4427 604315 

4430 OOODOO 

4431 264345 

4432 704454 

4433 50445!« 

4434 604345 

4435 2044J0 

4436 254454 

4437 444454 

4440 604345 

4441 000030 

4442 360030 

4443 400090 

4444 000'J30 
CHECKi 4445 012D30 
CHECK* 4446 753777 

4447 000030 

4450 000030 

445t 000030 

4452 000030 

4453 000030 

4454 004454 

4455 004447 

4456 264522 

4457 764030 

4460 204444 

4461 673377 
44ft2 244523 

4463 204335 

4464 264535 

4465 650130 

4466 604522 

4467 640230 
4470 604533 
447! 700777 

4472 104535 

4473 671017 

4474 404523 

4475 6730311 
4475 677777 
4477 665'i17 

4500 404443 

4501 7230 37 

4502 444535 

4503 764030 

4504 710777 

4505 020030 

4506 661 0J7 
45n7 404523 
4510 673031 



JMP SYMBL. 
TAB, OAP SYMBL, 
LAW TABS 
OAC TABS<»9 
JMP SYHBL, 
TABSETt ,, 

DAP SYMBL, 
LAW TABS*5 
SAO TAeS*^5 
JMP SYMBL. 
LAC TABSET 
OAC I TABS«9 
IDX TAeS^S 
JMP SYmBL. 
CAgE, ,, 
LINBEG, 360000 
LETPfiS, 400000 
LlNPnS* tt 
rLET» 12000 
ELIME, 753777 
TAPS, ., 
1 1 
1 1 
t • 
t • 
• 

*, TABS 
PATPN, OAP PATRN; 
CLl 

LAC LINPOS 
RCR S8 
OAC TABLE. 1 
LAC SYMBL 
OAP PATRN3 
SZA I 

JMP PATRN, 
SPA 

JMP PATRN2 
LAW 777 
XCT PATRN3 
PATRN1, RAR S4 

ADO TABLE. 1 
RCR SI 
SCR S9 
SAL S4 

add letpos 

Dpi, Ovh 

IDX .*3 

PATRKi2i CLI 

LAW I 777 
PATRM3* AND ,. 

RAL S5 

ADD TABLE. 1 

RCR SI 
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451 1 677777 SCR $9 

4512 665nf7 SAL S4 

4513 404443 ADD LETPOS 

4514 727DDi7 002* DVHC 

4515 764^30 ClI 

4516 700777 LAW 77? 

4517 104536 XCT PATRN3 

4520 640130 SZA 

4521 604473 JMP PATRN1 

4522 600030 PATRN,* JMP ,, 

4523 000030 ,, 

4524 010030 TABLE* I 

4525 404784 ADD UETI 

4526 4047J2 ADD LEt2 

4527 004741 LET3 
4530 4047S1 ADD LET4 
453t 0047S0 LET5 

4532 004771 LET6 

4533 405006 ADD LEt7 

4534 405037 ADD LET8 

4535 005022 LET9 

4536 405013 ADD LEtRHfl 

4537 405042 ADD LEtIMP 
4540 005052 LETPHA 
454* 005063 LETGMA 

4542 005075 LEtETA 

4543 005110 LETCLN 

4544 005112 LETO 

4545 005191 LETSLA 

4546 405126 ADO LEtSS 

4547 O05136 LETST 

4550 005145 LETSU 

4551 4051 J5 ADD LETSV 

4552 405152 ADD LEjSW 

4553 405173 ADO LETSX 

4554 005232 LETSY 

4555 no5?l3 LETSZ 

4556 005223 LETLTA 

4557 005333 LETCMA 

4560 060030 XOR 

4561 060030 XOR 

4562 425042 SUB LETIMP 

4563 405263 ADD LEjBET 

4564 505274 SAD LETOOT 

4565 405276 ADD LETSJ 

4566 005335 LETSK 

4567 005315 LETSL 

4570 405323 ADO LEtSM 

4571 405314 ADD LEtSN 

4572 005343 LETSO 

4573 005352 LETSP 

4574 4053S3 ADO LEtSQ 

4575 005375 LETSR 

4576 405433 ADO LETSDA 
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4577 405413 ADD UETISK 

4600 405412 ADO LETMiN 

4601 U054J5 LETRP 

4602 505412 SAO LEtUST 

4603 005415 LETLP 

4604 405442 ADD LETSCN 

4605 005447 LETSA 

4606 4054J7 ADO LEtSB 

4607 005471 LETSC 
46tO 005531 LETSD 

4611 405515 ADO LEJSE 

4612 405527 ADO LETSF 

4613 0059S6 LETSG 

4614 405551 ADO LET8H 

4615 0055 61 LETS I 

4616 455237 lox I LETLC 

4617 4055S6 ADO UEf, 

4620 44557D IDX tExUC 

4621 435632 sye I LETBS 

4622 405612 ADO LETPI 

4623 075211 X9R I LETCAR 

4624 010030 I 

4625 005622 LETOUO 

4626 405626 ADO LETAPB 

4627 005610 LETILO 

4630 405655 ADO LEtLCO 

4631 005643 UETOR 

4632 005651 LETAND 

4633 405657 ADO LETSMA 

4634 405664 ADD LEtQRE 

4635 005671 LETUP 

4636 405013 ADO LETRHfl 

4637 405217 ADO LEtLC 

4640 005052 LEtPHA 

4641 005063 LETGMa 

4642 005-^75 LETETA 

4643 005110 LEtCLN 

4644 005730 LETRIG 

4645 405736 ADO LEyOUE 

4646 405715 ADD LETCS 

4647 405796 ADO LEtCT 

4650 405734 ADD LEtCU 

4651 405744 ADD LEjCV 

4652 405753 ADD LETCW 

4653 005756 LETCX 

4654 005776 LETCY 

4655 0060D5 LETCZ 

4656 005223 LETLTA 

4657 006016 LETEQ 

4660 50557D SAD LEtuC 

4661 0052J1 LETCAR 

4662 420030 SUB 

4663 405263 ADD LEtBEt 

4664 506024 SAD LETLS 
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4665 406087 ADO LETCJ 

4666 0060J5 LETCK 

4667 006046 LETCU 

4670 406054 ADD LETCM 

4671 406070 ADO LETCN 

4672 006133 LETCO 

4673 4061 15 ADD LEfCP 

4674 006126 LETCQ 

4675 406U1 ADD LETCR 

4676 405433 ADO LEtBDA 

4677 405413 ADD LEtISK 

4700 406114 ADD I.ETPL8 

4701 00616-1 LETRBK 

4702 506147 SAD UEtCNT 

4703 006174 LETLSK 

4704 405442 ADD LEtSCN 

4705 006232 LETCA 

4706 006215 LETCB 
47n7 4062J4 ADO LETCC 

4710 406246 ADO LEtCD 

4711 406262 ADO LETCE 

4712 406273 ADD LETCF 

4713 406332 ADD t-EjCG 

4714 406313 ADD LEjCH 

4715 006325 LETCI 

4716 455217 IDX I lETLC 

4717 406314 ADD LEylMS 

4720 445570 lOX UEtUC 

4721 435632 SUB I LETBS 

4722 405612 ADD LETPI 

4723 075211 XOR I lETCAR 

4724 144154 LET1# 144154 

4725 15025D 150250 

4726 350450 350450 

4727 55065D 550650 
47S0 546534 546504 

4731 422^30 422000 

4732 154150 LET2, 154150 

4733 144140 144140 

4734 223336 223306 

4735 371454 371454 

4736 5566J4 556634 

4737 650624 650624 

4740 561000 561000 

4741 000?21 LET3» 221 

4742 164150 164150 

4743 174256 174256 

4744 355412 355412 

4745 427452 427452 

4746 515576 515576 

4747 654650 654650 

4750 625030 625000 

4751 153253 LET4, 153253 

4752 353453 353453 
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4793 553653 553653 

4754 5705D5 570505 

4755 422340 422340 

4756 343347 343347 

4757 357030 357000 

4760 000231 LET5, 201 

4761 1441JD 144150 

4762 174216 174256 

4763 356413 356433 

4764 447423 447423 

4765 361441 361441 

4766 541641 541641 

4767 645611 645651 

4770 655030 655000 

4771 00036,1 LET6, 361 

4772 423447 423447 

4773 433355 433356 

4774 256174 256174 

4775 150144 150144 

4776 201260 201260 

4777 440541 440541 

5000 645651 645651 

5001 614.-130 614000 

5002 145247 LET7, 145247 

5003 351453 351453 

5004 555657 555657 

5005 653647 653647 

5006 643030 643000 

5007 647624 LET8# 647624 

5010 562535 562502 

5011 444427 444427 

5012 413356 413356 

5013 277216 277216 

5014 153147 153147 

5015 144231 144201 

5016 260341 260341 

5017 404452 404452 

5020 514574 514574 

5021 632000 632000 

5022 000163 LET9, 163 

5023 147173 147173 

5024 255336 255356 

5025 456556 456556 

5026 633647 633647 

5027 62356il 623561 

5030 460^311 460401 

5031 3443J0 344350 

5032 374''30 374000 

5033 103127 LETRWo* 103127 

5034 210310 210310 

5035 407536 407506 

5036 606670 606670 

5037 714656 714656 
5040 575534 575534 
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5041 


51 1^30 


511000 


5042 


473567 


LETIMP, 473567 


5043 


450444 


450444 


5044 


4403DO 


440300 


5045 


304310 


304310 


5046 


1672!1 


167231 


5047 


273315 


273335 


5050 


377435 


377435 


505t 


531030 


531000 


5052 


0001 37 


LETPHA, 157 


5053 


134211 


134211 


5054 


3114(2 


311412 


5055 


471535 


471505 


5056 


4433S-1 


443361 


5057 


300230 


300200 


5060 


144227 


144227 


5061 


413475 


413475 


5062 


556n30 


556000 


5063 


000117 


LETGmA, 137 


5064 


134110 


134130 


5065 


124120 


124120 


5066 


202334 


202304 


5067 


407471 


407471 


5070 


614631 


614651 


5071 


706743 


706743 


5072 


7607J4 


760764 


5073 


770774 


770774 


5074 


777^30 


777000 


5075 


000420 


LEtETA. 420 


5076 


502545 


502545 


5077 


530430 


530430 


5100 


306234 


306204 


5101 


2253 47 


225347 


5102 


472514 


472534 


5103 


556477 


556477 


5104 


356275 


356275 


5105 


213M3 


213113 


5106 


053015 


53015 


5107 


057030 


57000 


51 10 


0001 10 


LETCLN. 130 


91 1 1 


4103 30 


410000 


5112 


000150 


LEtO» 150 


5113 


2053 33 


205303 


5114 


403533 


403503 


5115 


605650 


605650 


51 16 


613515 


613515 


5117 


415315 


415315 


5120 


213030 


213000 


51?1 


0001 40 


LETSLA, 140 


5122 


2433?5 


243325 


51?3 


407471 


407471 


5124 


553M5 


553655 


5125 


757^30 


757000 


5126 


200144 


LE:TSS# 200)44 
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5127 


1501 5*4 


150154 


5t30 


216276 


216276 


5131 


334350 


334350 


5132 


344361 


344361 


5133 


4405J1 


440521 


5134 


544550 


544550 


5135 


5140DO 


514000 


5135 


000175 


UETST, 175 


5137 


1531 50 


153150 


5140 


166244 


165244 


5141 


344444 


344444 


5142 


6445#4 


644544 


5143 


547552 


547552 


5144 


541030 


541000 


5145 


000540 


LETSU* 540 


5146 


440360 


440360 


5147 


300221 


300221 


5150 


163146 


163146 


5151 


157152 


157152 


5152 


215257 


215257 


5153 


357417 


357457 


5154 


557ri3o 


557000 


5155 


540442 


LETSV* 540442 


5156 


344246 


344246 


5157 


1472fi| 


147251 


5160 


353415 


353455 


5161 


557030 


557000 


5162 


540440 


LETSW» 540440 


5163 


341242 


341242 


5164 


143224 


143224 


5165 


305366 


305366 


5166 


450371 


450371 


5167 


3122S3 


312233 


5170 


154255 


154255 


5171 


356457 


356457 


5172 


5570 00 


557000 


5173 


140223 


LETSX# 140223 


5174 


306413 


306433 


5175 


557475 


557475 


5176 


370425 


370425 


5177 


540463 


540463 


52O0 


312254 


312234 


52ni 


1570 30 


157000 


5202 


000041 


LETSY, 41 


5203 


00303i7 


3007 


5204 


U13056 


13056 


5205 


157257 


157257 


5206 


557457 


557457 


52o7 


356313 


356313 


5210 


267333 


267303 


5211 


341440 


341440 


5212 


5400 30 


540000 


5213 


000540 


LETSZ# 540 


5214 


544550 


544550 
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5215 554517 554557 

5216 474411 474411 

5217 326243 326243 

5220 140144 140144 

5221 150154 150154 

5222 157000 157000 

5223 000134 LEtLTA, 134 

5224 124120 124120 

5225 222333 222303 

5226 365426 365426 

5227 510532 510532 

5230 373315 373315 

5231 236117 236137 

5232 130030 130000 

5233 000026 LETCMA, 26 

5234 071152 71152 

5235 210206 210206 

5236 167^00 167000 

5237 645545 LETLC» 645545 
5243 445345 445345 

5241 245145 245145 

5242 124162 124162 

5243 O66010 66030 

5244 '}72176 72176 

5245 134133 134153 

5246 253353 253353 

5247 453553 453553 

5250 65303O 653000 

5251 000566 LETCAR, 566 

5252 62465D 624630 

5253 614517 614517 

5254 416394 416354 

5255 311246 311246 

5256 203140 203140 

5257 242344 242344 

5260 303231 303201 

5261 143M6 143146 

5262 151030 151000 

5263 000131 LETBET* 101 

5264 161262 161262 

5265 343'?25 343425 

5266 5075511 5o755l 

5267 553514 553514 

5270 453410 453410 

5271 332252 332252 

5272 171126 171126 

5273 123030 123000 

5274 370437 LETDOT, 370407 

5275 411030 411000 

5276 120042 LETSJ* 120042 

5277 005050 503O 

5300 072153 72153 

5301 253353 253353 

5302 453513 453553 
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53n3 772753 772753 

5304 774030 774000 

5305 0007S0 LETSK. 760 

5306 660540 660540 

5307 440336 440305 

5310 153210 153230 

5311 343423 343423 

5312 551536 551506 

5313 340240 340240 

5314 140030 140000 

5315 000146 LETSL* 146 

5316 150U7 150147 

5317 247347 247347 

5320 447547 447547 

5321 647747 647747 

5322 746030 746000 

5323 140240 LETSH. 140240 

5324 340540 340540 

5325 440532 440502 

5326 506410 506450 

5327 250UO 250150 

5330 350512 350512 

5331 5164J7 516437 

5332 357257 357257 

5333 157030 157000 

5334 140240 LETSN, 140240 

5335 340540 340540 

5336 440532 440502 

5337 545551 545551 

5340 534436 534456 

5341 357217 357257 

5342 157030 157000 

5343 000337 LETSO* 357 

5344 533547 533547 

5345 523441 523441 

5346 340241 340241 

5347 163147 163147 

5350 173235 173256 

5351 457030 457000 

5352 000540 I.ETSP# 540 

5353 500330 500300 

5354 204170 204170 

5355 2t4?76 214276 

5356 3574J6 357456 

5357 533547 533547 

5360 503430 503400 

5361 200130 200100 

5362 000030 .. 

5363 557477 LETSQ* 557477 

5364 255173 255173 

5365 1501^6 150165 

5366 243322 243322 

5367 4024S3 402463 
5370 52555D 525550 
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5371 
5372 

5373 
5374 
5375 

5376 
5377 

5400 
5401 
5402 
5403 
5404 
5405 
5406 
5407 
5410 
5411 
5412 

5413 
541 4 

5415 
5416 
5417 

54?0 

5421 

5422 

5423 

5424 

5425 

5426 

5427 

5430 

543! 

5432 

54S3 

5434 

5435 

5436 

5437 

5440 

5441 

5442 

5443 

5444 

5445 

5446 

5447 

5450 

5451 

5452 

5453 

5454 

5455 

5456 



533475 
377277 
217117 

017030 

000540 

4401 «0 

240340 

502545 

550513 

536300 

120233 

265346 

427512 

667742 

745611 

433354 

275216 

137')30 

202416 

353245 

253216 

402345 

31045D 

3702J0 

130030 

340344 

350354 

357030 

000145 

170252 

353453 

5526J0 

645030 
7607S5 

770774 
777530 
000153 
170246 
345445 
546610 
653D30 
026071 
152147 
206210 
367436 
410030 
0005 57 
257173 
147163 
2413 40 
441524 
550514 
457317 
157'130 



LET9R# 



letbda. 



LETISK, 



letmin# 

LETRP, 

letust# 

tETLP, 

letscn* 

LETSA, 



533475 

377277 

217117 

17000 

540 

440140 

240340 

502545 

550553 

536000 

120203 

265346 

427532 

667762 

74561 1 

433354 

275216 

137000 

202416 

353245 

253216 

402345 

310450 

370230 

130000 

340344 

350354 

357000 

145 

170252 

353453 

552630 

645000 

760765 

770774 

777000 

153 

170246 

345445 

546630 

653000 

26071 

152167 

206210 

367406 

410000 

557 

257173 

147163 

241340 

441524 

550534 

457357 

157000 
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5457 740640 LCTSB, 740640 

5460 560530 560500 

5461 340140 340140 

5462 260148 260143 
54ft3 126111 126151 

5464 214275 214275 

5465 3554|4 355434 

5466 512527 512527 

5467 504442 504462 

5470 4200D0 420000 

5471 000476 l.ETSC# 476 

5472 534532 534552 

5473 547524 547524 

5474 4624or1 462401 

5475 320240 320240 

5476 201143 201143 

5477 126111 126131 

5500 174D30 174000 

5501 000777 LETSD, 777 

5502 717617 717637 

5503 5573S7 557337 

5504 236174 236174 

5505 151U6 151146 

5506 164232 164202 

5507 241330 241300 

5510 360441 360441 

5511 503526 503526 

5512 5315M 531514 

5513 456417 456417 

5514 157030 157000 

551 5 340343 LETSE, 340343 

5516 346351 346351 

5517 354356 354356 

5520 416475 416475 

5521 533547 533547 
55?2 5244S1 524461 

5523 400260 400260 

5524 2211 S3 221163 
55?5 146151 146151 

5526 174030 174000 

5527 654713 LETSF, 654733 

5530 750745 750745 

5531 702621 702621 

5532 540340 540340 

5533 140240 140240 

5534 440443 440443 

5535 446030 446000 

5536 000042 LETSQ» 42 

5537 0040317 4007 
9543 ni2')S3 12033 
554t 1142M 114214 

5542 374454 374454 

5543 532547 532547 

5544 524461 524461 
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5545 
5546 
5547 
5550 
5551 
5552 
555S 
5554 
5555 
5556 
5557 
55(S0 
55«S1 
5562 
5563 
5564 
5565 
5566 
5567 
5570 

5571 
5572 
5573 
5574 
5575 
5576 
5577 

56no 
56ni 

56n2 
5603 
5604 
56n5 
56n6 
5607 
5610 
561 1 
5612 

5613 
5614 
5615 
5616 
5617 
5620 
562t 
5622 
5623 
5624 
5625 
5626 
5627 
5630 
5631 
56:^2 



400330 
221164 
1672S2 
3I4T0O 

740640 
540440 

MOP40 
340442 

525550 
533455 
357217 
157000 
O0015D 
2503SD 
4505JD 
750747 

771^130 
150147 

1710 30 
1452«5 
345445 
545645 
664622 
726770 
732636 
674655 
553453 
353253 
153030 
457453 

447464 
570526 

422340 
322226 
173244 
307313 
3l7n3o 
125245 
345435 
462535 
440510 
557535 
5134J3 
353253 
1 330 30 
0005 45 
605645 
653613 
553030 
550613 
650' 30 
n00440 

521543 
54651 1 



LETSH, 



LETSI, 

LET.. 
LETUC, 



LETBSt 



LETPI. 



letquo* 

LEtAPO, 
LETlLO, 



400300 
221164 
167232 

314000 
740640 
540440 
140240 
340442 

525550 
533456 
357257 

157000 

150 

250350 

450530 

750767 

771000 
150167 

171000 

145245 

345445 

545645 

664622 

726770 

732636 

674653 

553453 

353253 

153000 

457453 

447464 

570526 

422360 

322226 

173264 

307313 

317000 

125245 

345425 

462505 

440510 

557535 

513433 

353253 

133000 

545 

605645 

653613 

553000 

550610 

650000 

460 

521543 

54651 1 
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5633 
56S4 
56S5 
• 5636 
5637 
5640 
5641 
5642 
5643 
5644 
5645 
5646 
5647 
5650 
5654 
5652 
5653 
5654 
5655 
5656 
5657 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5667 
5670 
5671 
5672 
5673 
5674 
5675 
5676 
5677 
5700 
57ni 
57n2 
5703 
5704 
5705 
5706 
5707 
5710 
57H 
5712 

5713 
5714 
5715 
5716 
5717 
5720 



514516 
577030 
2002DB 
207213 
316377 
456553 
547543 
940030 
000663 
544445 
3462 47 
146350 
451552 
67303O 
000143 
2643*5 
4665»i7 
667470 

371272 
153030 
177214 
250334 
34043.4 
450514 
537030 
140233 
247313 
3574|3 

447533 

5400 30 

000525 

66773D 

671513 

612636 

610510 

4102 70 

1500 30 

0003 40 

344351 

251451 

5064M 

357314 

206130 

12613-3 

147267 

367431 
514575 
654711 

706643 
622030 
200143 
147lf3 
216277 
3564J4 



LETLCO, 



LETBRf 



UETANDi 



LETSMA, 



LETQRE, 



LETUP* 



LETRIG* 



LEtOuEj 



LETCS# 



514536 

577000 

200203 

207233 

316377 

456533 

547543 

540000 

663 

544445 

346247 

146350 

451552 

673000 

143 

264365 

466567 

667470 

371272 

153000 

177214 

250304 

340404 

450514 

537000 

140203 

247313 

357413 

447503 

540000 

525 

667750 

671533 

612606 

610510 

410270 

150000 

340 

344351 

251451 

506414 

357314 

206000 

126130 

147267 

367451 

514575 

654711 

706663 

622000 

200143 

147153 

216277 

356434 
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5721 


471535 


471505 


57?2 


522630 


522600 


57?3 


7017*4 


701744 


5794 


77075»4 


770754 


57?5 


717130 


717000 


5726 


7407*4 


LETCT* 740744 


5727 


754757 


754757 


5730 


750650 


750650 


57S1 


550450 


550450 


5732 


350250 


350250 


5733 


1500 30 


150000 


5734 


740640 


LETCU* 740640 


5735 


540440 


540440 


5736 


3402«| 


340241 


5737 


163147 


163147 


5740 


173256 


173256 


5741 


357457 


357457 


5742 


557657 


557657 


5743 


757030 


757000 


5744 


740641 


LETCV# 740641 


5745 


5424 43 


542443 


5746 


344? 45 


344245 


5747 


147?51 


147251 


5750 


352454 


352454 


5751 


555656 


555656 


5752 


757030 


757000 


5753 


740640 


LETCW, 740640 


5754 


540440 


540440 


5755 


341?4e 


341242 


5756 


143?44 


143244 


5757 


345446 


345446 


5760 


547451 


547451 


5761 


352P53 


352253 


5762 


154215 


154255 


5763 


356437 


356457 


5764 


557637 


557657 


5765 


757n30 


757000 


5766 


0001 40 


LETCXi 140 


5767 


242345 


242345 


5770 


552757 


552757 


5771 


65445D 


654450 


5772 


624740 


624740 


5773 


702526 


702526 


5774 


352^54 


352254 


5775 


157030 


157000 


5776 


000740 


LETCY, 740 


5777 


662634 


662604 


ftono 


526532 


526532 


6001 


675757 


675757 


6002 


61343D 


613450 


6003 


350230 


350250 


6004 


150030 


150000 


6005 


000740 


LETCZ, 740 


6006 


744750 


744750 



-94- 



6007 754757 754757 

feOiO 675573 675573 

6011 470436 470406 

6012 324242 324242 

6013 140144 140144 

6014 150154 150154 

6015 157000 157000 

6016 000220 LETEO* 220 

6017 22421D 224230 

6020 234257 234237 

6021 440444 440444 

6022 4504114 450454 

6023 457030 457000 

6024 000034 LETLS» 4 

6025 010014 10014 

6026 017030 17000 

6027 200143 LETCJ# 200143 

6030 167271 167271 

6031 371471 371471 

6032 571671 571671 

6033 771 7J6 771766 

6034 774030 774000 

6035 000140 LETCK# 140 

6036 240460 240460 

6037 660760 660760 
6043 5603t0 560360 

6041 527715 527715 

6042 777612 777612 

6043 44436.7 444367 

6044 3112S4 311234 

6045 157030 157000 

6046 O007S0 LETCL* 760 

6047 6605SO 660560 

6050 4603S0 460360 

6051 260140 260140 

6052 144150 144150 

6053 154030 154000 

6054 140240 LETCM, 140240 

6055 340440 340440 

6056 540640 540640 

6057 740642 740662 
6063 603525 603525 

6061 44637D 446370 

6062 45155P 451552 

6063 614675 614675 

6064 757657 757657 

6065 557457 557457 

6066 357257 357257 

6067 157D30 157000 

6070 140240 lljCHt 140240 

6071 340440 340440 

6072 540640 540640 

6073 740642 740662 

6074 604526 604526 
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6075 

6076 

6077 

6t00 

6lOt 

6102 

6103 

6104 

6105 

6106 

6107 

61 10 

611 t 

61 12 

6113 

61U 

61 15 

61 16 

6117 

61?0 

6121 

6122 

6123 

6124 

6125 

6126 

6127 

6130 

6131 

6132 

6133 

6134 

6135 

6136 

6137 

6140 

6141 

6142 

6143 

6144 

6145 

6146 

6147 

615D 

6151 

6192 

6153 

6154 

6195 

6156 

6157 

616Q 

6161 

6162 



447371 

313255 

157217 

357417 

557657 

7570 30 

000530 

300221 

164147 

173216 

3l7<»f7 

5l76f7 

676755 

767744 

6616 30 

400030 

140220 

300460 

540640 

740744 

7507J4 

656557 

456413 

3703S4 

3600 30 

000430 

2221 S5 

150174 

316417 

517*16 

675753 

750725 

662631 

50033(1 

246211 

137030 

157?54 

311367 

360220 

120330 

440940 

640740 

744750 

734656 

577517 

4363 73 

3630 30 

340344 

354357 

350550 

450250 

1500 30 

0001 43 

1471 53 



LETC6» 



I.ETCP# 



LETCQ, 



LETCR* 



LETPLSf 



LETRBK. 



447371 

313235 

157257 

357457 

557697 

757000 

500 

300221 

164147 

173236 

317417 

517617 

676753 

767744 

661600 

400000 

140220 

300460 

540640 

740744 

750734 

656557 

456413 

370364 

360000 

400 

222165 

150174 

316417 

517616 

675733 

750725 

662601 

500301 

246231 

137000 

157234 

311367 

360220 

120300 

440540 

640740 

744750 

734656 

577517 

436373 

363000 

340344 

354357 

350550 

450250 

150000 

143 

147153 
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6163 253353 253353 

6164 4535f3 453553 

6165 653647 653647 

6166 6430DO 643000 

6167 010)73 LETCNT. 10070 

6170 17027D 170270 

6171 370470 370470 

6172 570670 570670 

6173 770030 770000 

6174 000153 LETLBK* 153 

6175 147143 147143 

6176 243343 243343 

6177 443543 443543 
6200 643647 643647 
62n1 65303O 653000 

6202 0003f6 LETCA* 316 

6203 313310 313310 

6204 305332 3o5302 

6205 140221 140221 

6206 363444 363444 

6207 5256D6 525606 

6210 667750 667750 

6211 671612 671612 

6212 53345*4 533454 

6213 375217 375237 

6214 157^30 157000 

6215 000146 LETCB* |46 

6216 140223 140220 

6217 300340 300360 

6220 420540 420540 

6221 620730 620700 

6222 7607S3 760763 

6223 766751 766751 

6224 713654 713654 
62?5 614533 6l4533 

6226 471443 471463 

6227 460446 460466 

6230 434376 434376 

6231 317257 317257 

6232 215152 215152 

6233 142^30 142000 

6234 676715 LETCC. 676735 

6235 753770 753770 
o236 7457?3 745723 
6237 661630 661600 
6243 520440 520440 

6241 360330 360300 

6242 241?33 241203 

6243 145150 145150 

6244 173?15 173215 

6245 256-130 256000 

6246 146140 LETCD, 146140 

6247 240320 240320 
6250 400440 400460 
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6291 

62^2 
6253 
6254 

6255 

6256 

6257 

6260 

6261 

6262 

6263 

6264 

6265 

6266 

6267 

6270 

6271 

6272 

6273 

6274 

6275 

6276 

6277 

6303 

6301 

63n2 

6303 

6304 

6305 

6306 

6307 

6310 

6311 

6312 

6313 

6314 

6315 

6316 

6317 

6320 

6391 

6322 

6323 

6324 

6325 

6326 

6?527 

633D 

6331 

6332 

6333 

6334 

6335 

6336 

6337 

6343 



540620 

700750 

763756 

751753 

6756J6 

5574T7 

417336 

255172 

143030 

777774 

770754 

760650 

560340 

Mono 

I57!5i4 

144240 

4604«4 

4700 30 

470454 

460250 

140350 

560650 

7607*4 

770774 

777030 

352356 

256175 

1521 46 

163221 

300430 

500551 

642734 

747713 

676)30 

140230 

300430 

600750 

7005 30 

50453i7 

513517 

717777 

617117 

317217 

157,130 

0001 45 

153150 

250350 

430510 

570670 

770755 

773.-' 30 

244336 

412434 

350444 

406312 

254030 



UETCE, 



LETCF, 



LETCQ, 



LETCHj 



LETCI, 



lEtims* 



540620 

700760 

763766 

751733 

675636 

557477 

417356 

255172 

143000 

777774 

770764 

760660 

560340 

140150 

157154 

144240 

460464 

470000 

470464 

460260 

140360 

560660 

760764 

770774 

777000 

352356 

256175 

152146 

163221 

300400 

500561 

642704 

747733 

676000 

140200 

300400 

600760 

700500 

504507 

513517 

717777 

617417 

317217 

157000 

145 

153150 

250350 

430510 

570670 

770765 

773000 

244306 

412454 

350444 

406312 

254000 
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READ (Read Cards) 
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SYMBOL TABLE 



i^EAO 


6341 


fEAD2 


6574 


REAOX 


6452 


REAEM2 


6570 


RE4D80 


6573 


readit 


6453 


READA 


6347 


reaemi 


6567 


REATRi 


657! 


REAEND 


6544 


reaerr 


6564 


REAIAR 


6576 


^J100 


6575 


REABUF 


6577 


reaita 


6524 


REANSO 


6572 



8 Y M 


B 









B L E 


S Y M 


B 


fl 






B L E 


S Y M 


8 


n 






B L E 


S Y M 


B 


fl 






B L E 


S Y M 


B 


n 






B L E 


S Y M 


B 









B L £ 


S Y M 


6 









B L E 


S Y M 


8 


n 






B L E 


S Y M 


6 


fl 






B L E 


S Y M 


B 


B 






8 L E 


S Y M 


B 


fl 






8 L E 


S Y M 


6 


n 






B L E 


S Y M 


B 


fl 






B L E 


S Y M 


6 


fl 






B L E 


S Y M 


B 


fl 






B L E 


S Y M 


B 


9 






B L E 
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REAOt A QENERALIZEO CARD REAO SUBROUTINE FflR HnnlnijH 
CARDS, THE PROORAM IS SELT INITIALIZING IF HflWEvER THE 
CARD READER IS INTERUPTED OuRiNQ A READ (I.E.. BEFORE 
ALL THE CARDS HAVE BEEN REAQ) TWO LOCATIONS MUST BE 
INITIALIZED BEFORE BEGINNING AGAINI 400000 INTO PEAD80 
AND 1 INTO REAOEND. 
FORMAti 

JSP READ 

C*l ExiT WHEN LAST C0LuMN*4 OF LAgT CARD wItH ACCq 

C*2 EXIT WHEN LAST COLUMN*i OF PRESENT CARD WITH aCC 

ZERO 
C*3 EXIT WITH THE NEXT CHARACTER IN THE ACC tRiTHT 

MOST 12 B1TS)# THE 10 IS LEFT UNCHANGED In ANY 

OF THE THREE EXITS 
EACH CHARACTER IS EQUAL TO THE SUM OF THE WfTHTi? FOR 
EACH PUNCH IN THE CURRENT COLUMN, THE WIGTHs 

For the 9 TO 12 rows are as followsi 

t *2, 4, 10, 20, 40, 100«a00«400* 1000,2000, 4000 



634t 


406574 READ, ADD 


READ2 


6342 


2664f2 


DAP 


rEaox 


6343 


32657D 


Dig 


REaEH? 


6344 


466573 


ISP 


reaobo 


6345 


606453 


JMP 


REaOIT 


6346 


760?30 


CLA 




6347 


22OD0O READA, LIO 




6353 


663001 


RCL 


SI 


6351 


320n30 


DIO 




63-52 


220000 


LIO 




6353 


663TJi 


RCL 


SI 


6394 


320000 


DIO 




6355 


220000 


LIO 




6356 


663PDi 


RCL 


SI 


6357 


320noO 


DIO 
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63(SD 


220030 


ft361 


66303(1 


6362 


320^30 


6363 


220030 


6364 


663031 


6365 


320030 


6366 


220'i30 


6367 


663031 


6370 


3200 30 


6371 


220030 


6372 


663'^31 


6373 


320^30 


6374 


220030 


6 375 


663031 


6376 


320030 


6377 


220030 


6409 


663031 


6401 


3200 30 


6402 


220030 


6403 


6630 31 


6404 


320030 


6405 


220030 


6406 


663031 


6407 


32O03O 


641D 


220030 


6411 


663031 


6412 


320C30 


6413 


2465$? 


6414 


466571 


6415 


606450 


6416 


710022 


6417 


246571 


6420 


446347 


64?1 


446351 


64?2 


44635P 


6483 


446354 


64?4 


446355 


64?5 


446^57 


6426 


4463S0 


6427 


446342 


6430 


446363 


6431 


446345 


6432 


446316 


6433 


446370 


6434 


446371 


6435 


446373 


6436 


446374 


6437 


446375 


6443 


446377 


6441 


446431 


6442 


446432 


6443 


44643(4 


6444 


446135 


6445 


4464 3r7 



LIO 
RCL 
DIO 
LIO 
RCL 
DIO 
LIO 
RCL 
010 
LIO 
RCL 

Die 
Lie 

RCL 
DIO 
LIO 
RCL 
010 
LIO 
RCL 
DIO 

Lie 

RCL 

Die 
Lie 

RCL 
DIO 
DAC 
ISP 
JMP 
LAW 
DAC 
IDX 
IDX 
lOX 
IDX 
lOX 
IDX 
lOX 
IDX 
IDX 
IDX 
IDX 
IDX 
IDX 
IDX 
IDX 
IDX 
lOX 
IDX 
IDX 
IDX 
IDX 
IDX 



SI 



SI 



SI 



SI 



81 



St 



SI 



SI 



SI 

REaEMI 

reatri 

REaDX«2 
1 22 

reatri 
reada 

REaDA*2 
REaDA*3 

REaDA*5 
REaDA*6 
REaOAaIO 

r£ada«ii 

REaDA*13 
rEaDA*i4 
REaOA*i6 
REaDA*i7 
REaOA*21 
REaOA*22 
REaDA*24 
REaDA*25 
READA*27 
REaDA*30 
REaOA*32 
REaDA*33 
REaDA*35 
REaOA*36 
REaOA*40 
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6446 4464(3 IQX REaDA*41 

6447 44641? IDX REaDA*43 
6450 206547 LAC REaEMi 
64151 226570 LIO REAEM2 

6452 6000D0 READX# JMP 

6453 206544 rEAOIT» LAC REaENO 

6454 640130 S7A 

6455 606545 JMP REaEN0*1 

6456 720013 LSRO 

6457 672377 RIR S6 
6460 652030 SMi 
646t 606456 JMP ,m3 

6462 662031 RIL Si 

6463 642030 SPI 

6464 606564 JMP REAERR 

6465 66203,1 RIL SI 

6466 206576 LAC REAIAR 

6467 652030 SMI 

6470 406575 ADO NlOO 

6471 266477 DAP ,♦6 

6472 720040 PAC 

6473 706577 LAW REaBUF 

6474 266530 DAP ,*4 

6475 710074 LAW I 74 

6476 246571 DAC REaTRi 

6477 200030 LAC 
6500 240030 DAC 
65nl 446477 IDX i-2 
65n2 446530 lOX ,-2 

6503 466571 ISP REaTRi 

6504 606477 JMP i«5 

6505 760230 CLA 
65n6 662-»3<1 RIL Si 
6507 642'!30 SPI 

6510 71003t1 LAW I 1 

6511 246544 DAC REaEND 

6512 710"^14 LAW I 14 

6513 246571 DAC REaTRI 

6514 706347 LAW REaDA 

6515 266524 DAp rEaITA 

6516 7o66S6 LAW REaRuE*67 

6517 246567 DAC REaEMI 
65?0 606524 JMP REaITA 

6521 710)35 LAW I 5 

6522 4065$,7 ADO REaEMi 

6523 2465S.7 DAC REaEMI 

6524 260n30 REAlTA, DAP 

6525 700032 LAW 2 

6526 406524 ADD REaITA 

6527 2665J4 DAP REAITA 

6530 206567 LAC REaEMI 

6531 106524 XCT REaITA 

6532 446514 IDX REaITA 

6533 466571 ISP REaTRi 
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